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OIL  AND  GAS  DEVELOPMENTS 
IN  PENNSYLVANIA  IN  1959 


By 

William  S.  Lytle,  John  M.  Bergsten 
Addison  S.  Cate  and  Walter  R.  Wagner 


ABSTRACT 

Increased  interest  in  oil  and  gas  exploration  in  Pennsylvania  was 
shown  during  1959,  the  Centennial  Year  of  the  Petroleum  Industry.  Ex- 
ploration during  the  year  resulted  in  the  discovery  of  1 new  gas  field  and 
6 new  gas  pools,  the  extension  of  several  gas-producing  areas,  and  the 
establishment  of  a new  producing-depth  record  for  the  State. 

A number  of  important  dry  exploratory  tests  were  drilled  during 
the  year.  Pennsylvania's  second  offshore  well,  in  Lake  Erie  on  Block 
No.  2,  was  plugged  and  abandoned  after  finding  saltwater  in  the  Gatesburg 
(Upper  Cambrian)  Formation.  The  Block  No.  2 lease  has  been  surren- 
dered. A second  well  will  probably  be  drilled  on  Block  No.  1 lease  during 
I960.  In  the  Seven  Springs  Field,  Somerset  County,  a new  pool  wildcat 
was  successful  when  Pa.  Tract  75  No.  3 by  Peoples  Natural  Gas  Company 
found  gas  in  the  Onondaga  chert  (Middle  Devonian)  at  8,472  ft.  - the 
deepest  production  in  Pennsylvania.  The  well  produced  10,  933  MCF  of 
gas  (without  fracturing)  at  a rock  pressure  of  3,400  psi  in  10  days,  and 
is  the  discovery  well  in  the  Kooser  Pool.  Fayette  County  had  the  only  new 
field  discovery  in  1959.  The  Mueller-Herr  No.  1 well  by  Manufacturers 
Light  and  Heat  Company  found  gas  in  the  Onondaga  chert  on  the  Laurel 
Hill  Anticline,  resulting  in  the  discovery  of  the  Ohiopyle Field. 

The  greatest  density  of  deep  drilling  was  in  the  Clearfield  County 
area  where  three  pools  were  merged  into  one  long  field,  the  Punxsutawney- 
Driftwood  Field,  extending  almost  50  miles  in  a northeast-southwest  di- 
rection. 

A new  shallow-sand  (Upper  Devonian  or  younger)  gas  pool  was  dis- 
covered when  the  Earl  Young  No.  1 well  was  drilled  by  James  Drilling 
Company  in  Clearfield  County.  Production  was  from  the  Fifth  sand.  As 
in  1958  the  secondary-recovery  projects  in  the  Bradford  Field  and  the 
development  drilling  in  the  gas  fields  dominated  the  shallow-sand  drilling 
activity  during  1959. 

Completions  of  all  wells  drilled  by  the  petroleum  industry  in 
Pennsylvania  during  1959  totaled  750,  37  less  than  in  1958.  Of  the  750 
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current  completions,  726  were  in  proven  fields  and  24  were  exploratory- 
tests.  Of  the  726  proven  fields  wells,  223  were  oil,  297  were  gas,  129 
were  water  input,  7 were  for  gas  storage  and  70  were  dry.  Of  the  223 
oil  wells,  213  were  drilled  in  connection  with  secondary-recovery  oper- 
ations. Of  the  24  exploratory  tests,  7 were  commercial  gas  producers 
and  17  were  dry.  Of  the  401  completions  not  drilled  for  gas  storage  or 
secondary  oil  recovery,  87  were  dry  - a ratio  of  one  non-commercial  well 
to  every  4.  6 wells  drilled.  The  total  footage  drilledjboth  shallow  and  deep, 
was  2,302,784  ft. 

Exploratory  tests  totaled  24,  resulting  in  the  drilling  of  a total  of 
131, 891  feet  of  hole,  or  an  average  per  well  of  5,495  feet.  Of  the  24  ex- 
ploratory tests,  7 were  successful  and  17  were  dry,  giving  a success 
ratio  of  one  in  2.  4.  The  7 successes  consisted  of  1 new  gas  field  discovery 
and  6 new  gas  pools. 

Oil  pipe  line  runs  totaled  6,  160,387  barrels,  a decrease  of  5%  over 
1958  runs.  The  1959  oil  production  was  gathered  by  7 pipe  line  companies. 
Sixty-eight  thousand  barrels  of  distillate  was  produced.  Proven  oil  re- 
serves were  estimated  at  113,858,000  barrels  as  of  December  31,  1959. 

Gas  produced  totaled  1 18,862,000  MCF,  compared  with  104,974,000 
MCF  in  1958.  Gas  reserves  were  estimated  at  1,051,972,  000  MCF  at  the 
end  of  the  year.  The  total  reservoir  capacity  for  storage  of  natural  gas 
in  Pennsylvania  is  455,885,473  MCF. 

More  than  2,  000,000  acres  were  leased  during  the  year.  Most  of 
the  leasing  was  done  in  the  southwestern  and  northeastern  sections  of  the 
State.  There  were  5,  772  acres  of  State  owned  land  leased  at  a yearly 
rental  of  $3.21  to  $45.63  per  acre  and  $.04  per  MCF  royalty.  Nine 
million  undeveloped  acres  are  estimated  to  be  under  lease. 

Seismic  activity  more  than  doubled  since  1958.  Operators  have  kept 
four  seismic  crews  busy  throughout  the  southwestern  and  northeastern 
parts  of  the  State.  More  geological  field  parties  have  been  active  in  1959 
than  in  the  previous  year.  An  airborne  magnetometer  survey  of  the 
Appalachian  Basin  area  is  being  flown.  The  detailed  air  survey  will  cover 
121,500  square  miles  and  the  aeromagnetic  maps  will  be  offered  to  oil 
and  gas  companies  for  purchase.  Completion  of  the  survey  is  scheduled 
for  November,  I960. 

INTRODUCTION 

During  1959  the  Petroleum  Industry  celebrated  its  one  hundredth 
anniversary.  Several  anniversaries  pertaining  to  the  oil  and  gas  industry 
were  celebrated  at  Titusville,  the  site  of  Colonel  Edwin  L.  Drake's  famous 
well.  Within  a few  years  after  the  beginning  of  the  Petroleum  Industry 
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interest  shifted  to  areas  other  than  Pennsylvania.  During  the  past  two 
years  the  oil  and  gas  industry  has  shown  increased  interest  in  exploration 
in  the  State.  This  interest  has  resulted  in  the  establishment  of  regional 
exploration  offices  (in  Pittsburgh)  by  six  major  oil  companies. 

Pennsylvania's  oil  and  gas  developments  during  1959  are  summarize 
in  this  publication.  Skeletal  logs  of  the  deep  wells  (those  which  reached 
rocks  of  Middle  Devonian  or  older  age)  drilled  during  the  year  are  re- 
corded in  Table  10.  The  logs  are  supplementary  to  those  published  in 
Bulletins  M 31  and  M 39,  Progress  Reports  150,  151,  154,  and  155, 
Fourth  Series  of  the  Pennsylvania  Bureau  of  Topographic  and  Geologic 
Survey.  Bulletin  M 31  includes  those  deep  wells  completed  prior  to  1950 
while  Bulletin  M 39  includes  those  drilled  during  the  period  1951  to  1954 
inclusive.  Bogs  of  deep  wells  drilled  from  1954  to  1959  have  been  pub- 
lished yearly  in  Progress  Reports  150,  151,  154,  and  155.  Activities  in 
the  shallow  sands  (Upper  Devonian  or  younger)  drilled  since  1950  are  des- 
cribed in  Progress  Reports  135,  139,  143,  144,  147,  150,  151,  154,  and 
155  of  the  Survey. 

A completion  summary  of  both  the  deep  and  shallow  wells  drilled 
during  1959,  exclusive  of  those  drilled  in  connection  with  underground  gas 
storage  and  secondary-recovery  oil  operations,  is  given  in  Table  1. 


TABLE  1.  DEEP  AND  SHALLOW-WELL  COMPLETION  SUMMARY, 

PENNSYLVANIA,  1959 

Percent 


Oil 

Gas 

Dry 

T otal 

Successful 

Exploratory  tests 

- 

7 

17 

24 

29 

Development  wells  * 

10 

297 

70 

337 

81 

T otal 

10 

304 

87 

401 

78 

^Does  not  include  wells  drilled  in  connection  with  underground  gas  storage 
or  secondary-recovery  oil  operations. 


Crude  oil  and  natural  gas  production  for  the  year  and  the  oil  and 
gas  reserves  as  of  December  31,  1959,  are  shown  in  Table  2. 
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TABLE  2.  PRODUCTION  AND  RESERVES,  PENNSYLVANIA,  1959 


1958 

1959 

Cumulative  Total 
to  12/31/1959 

Reserves 

12/31/59 

Oil  (bbls. ) 

6,471,680 

6,  160, 387 

1,215,230,000 

113,858,000 

Gas  (MCF) 

104,974,000 

118,  862, 000 

7,290,749,000 

1,051,972,000 

Table  3 lists  the  number  of  active  oil  wells  and  the  crude  oil  pro- 
duced in  Pennsylvania  by  counties  for  1957  and  1958. 


TABLE  3.  OIL  WELLS  AND  CRUDE  OIL  PRODUCTION  IN 
PENNSYLVANIA  BY  COUNTIES:  1957  (Revised)  and  1958* 

1957  (revised)  1958 


Number  of 


Crude  oil 
production 
(bbls.  ) 


Crude  oil 
productior 


County 

Allegheny 

Armstrong 

Beaver 

Butlej 

Clarion 

Crawford 

Elk 

Fayette 

F orest 

Greene 

Indiana 

Jefferson 

McKean 

Mercer 

Potter 

Tioga 

Venango 

Warren 

Washington 


producing 
oil  wells 

458 
197 
182 
2,  689 
1, 248 
618 
705 
4 

1,059 

321 

1 

94 

31, 021 
229 
418 
16 

18, 732 
9,256 
903 

68, 151 


113,475 
13,810 
15,966 
183, 130 
53, 041 
30, 366 
28,664 
393 
42,  126 
64,  311 

3,939 
6,507,229 
4,  719 
95, 233 
1, 074 
509, 142 
239,930 
185, 538 

8, 092, 146 


Number  of 
producing 
oil  wells 

450 
197 
175 
2,  638 
1,209 
618 
705 
4 

1,018 

318 

1 

91 

30, 267 
227 
418 
16 

18,394 

8,421 

887 

66,054 


(bbls.) 

131,930 
13,224 
13,534 
173, 107 
53, 109 
34,646 
26,425 
226 
66, 769 
62, 384 

3,488 
4,894, 723 
3,806 
84,498 
1,  197 
451,555 
290,583 
180,261 

6,485,467 


*Data  from  Bureau  of  Statistics,  Department  of  Internal  Affairs,  Pennsyl 
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DEEP-SAND  DEVELOPMENTS 

Deep  exploration  in  Pennsylvania  during  1959  resulted  in  the  dis- 
covery of  one  new  gas  field  and  five  new  gas  pools,  the  extension  of 
several  gas-producing  areas,  and  a new  producing-depth  record  for  the 
Stater  also  a number  of  important  dry  exploratory  tests  were  drilled 
during  the  year.  A new  producing-depth  record  for  Pennsylvania  was 
established  in  Somerset  County  in  the  Seven  Springs  Field  when  Pa.  Tract 
75  No.  3 well  found  gas  production  in  the  Onondaga  (Middle  Devonian) 
Formation  at  8,472  feet.  Pennsylvania's  second  offshore  well  in  Lake  Erie 
was  plugged  and  abandoned  after  finding  saltwater  in  the  Gatesburg  (Upper 
Cambrian)  Formation.  The  greatest  density  of  deep  drilling  operations 
was  in  the  Clearfield  County  area  where  three  pools,  which  had  formerly 
been  considered  to  be  separate,  were  merged  into  one  long  field,  the 
Punxsutawney-Driftwood  Field,  extending  almost  50  miles  in  a northeast- 
southwest  direction. 

Skeletal  logs  of  the  deep  wells  completed  in  Pennsylvania  during 
1959  are  recorded  in  Table  10;  Plate  6 shows  the  locations  of  the  deep 
wells.  The  pre-Upper  Devonian  stratigraphy  of  the  Kardosh  No.  1 well, 
the  only  well  drilled  to  the  Precambrian  in  Pennsylvania,  is  shown  on 
Plate  1.  By  the  end  of  1959  a total  of  1982  deep  wells  had  been  drilled 
in  the  State.  Most  of  the  drilling  has  taken  place  since  1930  when  only 
36  deep  wells  had  been  drilled.  Of  the  1982  deep  wells  drilled  to  date, 

1,  133  were  gas  wells,  2 were  oil  and  gas  wells,  777  were  dry  holes,  and 
70  were  drilled  for  gas  storage. 

During  1959  there  were  113  wells  drilled  to  the  Oriskany  Formation 
or  deeper;  86  were  gas  wells  and  27  were  dry  holes.  Another  5 were 
completed  in  the  Onondaga  chert;  3 of  which  produced  gas.  Four  wells 
were  abandoned  in  the  Middle  Devonian  before  reaching  the  Onondaga  For- 
mation. Of  the  122  deep  wells  completed  during  the  year,  95  wells  were 
fractured  and  85  of  the  fractured  wells  were  completed  as  gas  wells.  The 
total  open-flow  capacities  before  fracturing  amounted  to  115,201  MCF  of 
gas  daily,  compared  with  558,  152  MCF  of  gas  per  day  after  fracturing. 
Four  gas  wells  were  not  fractured  and  their  total  initial  open-flow  amount- 
ed to  143,433  MCF  of  gas  daily.  One  of  these  wells  had  a natural  initial 
ipen-flow  of  70,000  MCF  of  gas  daily,  while  a second  well  produced 
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Pre  - Upper  Devonian  Stratigraphy  of  KARDOSH  No. I Well 
by  M L.  Benedum  & Arkansas  - Loui siana  Gas  Co- 
Summerhill  Twp.,  Crawford  Co,  Pennsylvania 
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ANNUAL  RATE  OF  DEEP  SAND  EXPLORATION  AND  DEVELOPMENT 


45,000  MCF.  The  total  footage  of  deep  wells  drilled  amounted  to  850,025 
feet.  One  hundred  three  of  the  deep  wells  completed  during  the  year  were 
drilled  with  rotary  tools,  most  of  these  with  air  rotary,  and  19  with  cable 
tools. 

In  1959  there  were  122  deep  wells  completed,  as  compared  with  1 19 
in  1958.  The  greatest  number  of  wells  were  completed  in  the  Rockton 
Pool  in  Clearfield  County  where  39  gas  producers  and  4 dry  holes  were 
• drilled.  The  Boone  Mountain  Pool  in  Clearfield  County  was  second  with 
30  completions,  25  of  which  produced  gas. 

Table  4 summarizes  the  deep  well  completions  in  Pennsylvania 
during  1959.  Figure  1 shows  the  annual  rate  of  deep-sand  exploration 
and  development  since  the  discovery  of  the  Tioga  Field  in  1930,  the  first 
deep-sand  field  to  be  opened  in  Pennsylvania.  The  discoveries  are  listed 
in  Table  5 and  the  more  important  dry  exploratory  tests  in  Table  6. 
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TABLE  4.  SUMMARY  OF  DEEP  WELL  COMPLETIONS 
PENNSYLVANIA,  1959 


Development 


Wildcat 


Total 

89 


Gas 


83 


6 


Dry 


16 


17 


33 


Footage  608,603  1 11,523  37,  792  92,107 


850,025 


Summary  of  Recent  Developments  In  The  Clearfield  County  Area 

In  1959,  as  in  1958,  the  greatest  density  of  "deep"  drilling  operation 
(to  the  Onondaga-Oriskany  interval)  in  Pennsylvania  was  in  the  Clearfield 
County  area. 

The  most  significant  development  during  the  year  in  this  area  was 
the  merging  of  the  productive  limits  of  three  pools  which  had  heretofore 
been  considered  to  be  separate.  These  three  pools  are:  l)  the  Benezette- 
Driftwood  Pool  to  the  north  and  on  the  Chestnut  Ridge  anticlinal  trend, 

2)  the  Rockton  Pool  to  the  south  on  the  same  anticlinal  trend,  and  3)  the 
Boone  Mountain  Pool  to  the  west  and  on  the  flank  of  the  Sabinsville  Anti- 
cline. The  connection  between  accumulations  on  the  two  anticlines  was 
discovered  when  producing  wells  were  drilled  on  a divide  in  the  Caledonia 
Syncline  - the  structural  feature  which  separates  the  two  anticlines  (see 
Plate  2).  The  merging  of  these  pools  results  in  a field  of  production  ex- 
tending almost  50  miles  in  a northeast-southwest  direction  from  western 
Cameron  County  to  northeastern  Indiana  County;  the  field  is  now  referred 
to  as  the  Punxsutawney-Driftwood  Field  (only  a portion  of  it  is  shown  on 
Plate  2). 

Production  has  been  obtained  on  the  facing  flanks  of  the  two  parallel 
anticlines  and  also  on  the  southwest  plunge  of  the  intervening  Caledonia 
Syncline  where  a divide  crosses  it.  In  both  the  Boone  Mountain  and  Rock- 
ton  pools  the  structural  limitations  of  production  are  rather  similar;  wells 
which  found  the  top  of  the  Oriskany  at  elevations  somewhat  above  minus 
5,  750  feet,  an  elevation  approximately  that  of  the  gas-water  interface, 
were  completed  as  gas  wells.  The  water  encountered  in  the  wells  in  this 
area  is  connate  water  which  does  not  provide  the  reservoir  with  an  appre- 
ciable water  drive.  The  upper  limit  to  production  in  these  two  pools  is  not 
as  easy  to  understand  for  it  apparently  is  not  primarily  controlled  by  struc 
ture;  the  highest  wells,  for  instance,  have  had  to  be  abandoned  without  en- 
countering more  than  a show  of  gas.  The  implication  is  left,  therefore, 
that  the  upper  limit  to  production  is  governed  by  the  reservoir  character- 
istics of  the  Onondaga-Oriskany  lithologies. 
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Faulting  is  significant  on  the  Chestnut  Ridge  Anticline,  and  its  pres- 
ence in  the  same  degree  has  not  yet  (January,  I960)  been  encountered  on  the 
Sabinsville  Anticline.  Evidence  of  faulting  other  than  of  the  reverse  type 
has  not  been  discovered.  The  magnitude  of  vertical  displacement  varies 
from  insignificant  amounts  to  as  much  as  300  feet.  It  may  be  possible  to 
infer  the  presence  of  faults  for  which  there  is  no  other  evidence  than  the 
isolation  of  certain  areas  with  virgin  pressures  adjacent  to  areas  from 
which  gas  has  been  withdrawn  for  a considerable  period  of  time.  The  ab- 
sence of  complications  in  that  part  of  the  structure  of  the  Sabinsville  Anti- 
cline which  has  to  date  proved  productive  is  quite  apparent  from  the  struc- 
ture map  (Plate  2).  It  may  be  considered  predictable  in  this  region  that 
the  degree  of  deformation  decreases  in  a westward  direction  in  folds  re- 


i :nough  understood  to  allow  more  than  tentative  hypotheses.  As  mentioned 
:arlier,  the  nature  of  the  reservoir  rocks  appears  to  limit  the  accumulation 
>f  gas  in  an  up-dip  direction.  In  the  Boone  Mountain  Pool  and  the  main  part 
>f  the  Rockton  Pool  both  the  Onondaga  chert  section  and  the  subjacent 
Jriskany  sandstone  contribute  gas  to  the  production  pipelines  - the  two 
cinds  of  rock  are,  in  effect,  treated  as  a single  reservoir  by  production 
:ngineers.  In  the  Benezette-Driftwood  Pool  to  the  northeast,  however, 
mly  the  Oriskany  sandstone  is  considered  to  be  productive.  In  this  last- 
nentioned  pool,  water  is  generally  encountered  at  elevations  below  minus 
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5,200  feet,  and  production  is  limited  in  an  up-dip  direction  only  by  struc- 
tural closure  - a decided  contrast  with  conditions  noted  in  the  pools  to  the 
south.  This  discrepancy  in  reservoir  conditions  of  adjacent  pools  is 
doubtless  related  to  stratigraphic  changes  in  the  area  which  are  not  well 
understood  at  this  time.  The  critical  area  in  which  the  reservoir  condition 
change  is  in  the  vicinity  of  the  junction  of  the  Penfield,  Clearfield,  Ridge- 
way, and  Benezette  quadrangles. 

It  is  worth  noting  that  an  isopach  map  of  the  Oriskany  sandstone 
(Ridgeley  Formation)  in  the  area  of  Plate  2 indicates  that  the  thickest 
accumulation  of  sandstone  coincides  (approximately)  with  the  axis  of  the 
syncline  and  that  the  sandstone  thins  toward  the  flanks  of  the  anticlines 
to  the  east  and  west  - the  lines  of  equal  thickness  being  generally  parallel 
to  the  structural  contours.  The  area  of  production  shown  on  Plate  2 has  a 
range  of  sandstone  thickness  from  8 feet  (in  an  up-dip  edge  well  in  the 
Rockton  Pool)  to  about  34  feet  (in  several  wells  close  to  the  axis  of  the 
plunging  syncline).  There  are  about  24  wells  in  the  area  shown  on  Plate 
2 which  had  an  initial  open-flow  potential  (after  fracturing)  exceeding  10 
million  cubic  feet  of  gas;  almost  all  of  these  wells  were  in  areas  where 
the  sand  is  thickest  (30  feet  or  more)  just  above  the  water  level  and  in  low 
structural  position. 

Exploitation  of  the  Boone  Mountain  Pool  had  proceeded,  by  the  end 
of  1959,  to  the  point  where  34  wells  were  producing  gas.  The  average 
potential  per  well  (after  fracturing)  was  more  than  7 million  cubic  feet  of 
gas;  the  initial  reservoir  pressure  gauged  at  the  well-head  was  about 
3,  850  psi. 

The  majority  of  drilling  activity  in  the  Punxsutawney-Driftwood  Fielc 
during  I960  will  be  in  search  of  the  southeastern  limit  of  the  Boone  Mountai 
Pool  along  the  present  trend  on  the  east  flank  of  the  Sabinsville  Anticline. 
The  other  two  pools  in  the  field  have  been  almost  completely  developed. 

Activities  in  Other  Fields 

Pennsylvania's  second  offshore  well  in  Lake  Erie  was  drilled  on 
Block  No.  2 (Plate  3 and  Table  10)  by  New  York  State  Natural  Gas  Corpor- 
ation. The  location  was  made  by  means  of  subsurface  geology.  Shows  of 
gas  were  found  in  the  Grimsby  Formation  (Lower  Silurian)  and  in  the 
Trenton  Group(Middle  Ordovician),  and  saltwater  was  encountered  in  the 
Gatesburg  Formation  (Upper  Cambrian).  The  well  was  plugged  and  aban- 
doned at  a total  depth  of  4,  741  feet.  The  Block  No.  2 lease  has  been  sur- 
rendered, but  the  Block  No.  1 lease  (at  the  western  end  of  Pennsylvania's 
Lake  Erie  shoreline)  is  still  held  by  New  York  State  Natural  Gas  Corpor- 
ation, and  a second  well  will  probably  be  drilled  in  this  block  during  I960. 
Erie  County  had  4 completions  during  1959.  Anna  Packan  No.  1 by  World 
Wide  Petroleum  Company  (Plate  6 and  Table  10)  was  the  discovery  well  in 
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the  Lexington  Pool.  The  initial  production  amounted  to  403  MCF  of  gas 
per  day  after  plugging  the  well  back  to  3,  115  feet  from  a total  depth  of 
3,  160  feet  and  fracturing  the  Grimsby  Formation.  The  Carl  Huston  No.  1 
well  by  Paul  Britton,  et  al,  in  the  Conneaut  Pool,  produced  after  fracturing, 
2,200  MCF  of  gas  per  day  from  the  Grimsby  Formation  at  a rock  pressure 
of  950  psi  in  7 days.  The  other  two  completions  in  the  county  were  dry 
holes.  One  was  an  unsuccessful  outpost  in  the  Phillips ville  Field  and  the 
other  an  unsuccessful  new  field  wildcat.  Both  wells  reached  the  Helder- 
berg  Formation  (Lower  Devonian).  The  Meade  Field  in  Erie  County  pro- 
duced a total  of  4,661,637  MCF  of  gas  from  the  Oriskany  sandstone  from 
its  discovery  in  1954  up  to  June,  1959,  when  it  was  converted  to  a gas 
storage  field. 

In  Crawford  County  one  well  was  completed  during  the  year.  The 
Conneaut  Valley  Farms  No.  1 by  the  Pennsylvania  Gas  Company  found  gas 
in  the  Grimsby  Formation  and  was  the  discovery  well  of  the  Pennside  Pool. 
The  initial  production  after  fracture  was  499  MCF  of  gas  daily  at  a rock 
pressure  of  933  psi  in  72  hours.  Additional  information  has  been  released 
on  a 1958  Crawford  County  completion  - the  Joe  Kardosh  No.  1 well.  Some 
of  the  markers  encountered  in  this  well  were  the  Onondaga  Formation: 

2,800  feet,  Salina  Group:  3,070  feet,  Grimsby  Formation:  4,  120  feet, 
Queenston  Formation:  4,298  feet,  Trenton  Limestone:  6,220  feet,  Gates- 
burg  Formation:  6,853  feet,  and  Precambrian:  7,910  feet.  The  total 
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depth  of  this  well  is  8,  030  feet. 

A successful  new  pool  wildcat  was  completed  on  Pa.  Tract  81  in 
Potter  County  by  Phillips  Petroleum  Company.  This  well  discovered  the 
Ole  Bull  Pool  in  the  Leidy  Field  when  it  found  gas  in  the  Oriskany  sand- 
stone at  6,  744  feet.  After  fracturing,  the  well  produced  983  MCF  of  gas 
per  day  at  a rock  pressure  of  4,427  psi  in  24  hours.  The  third  well  on 
this  tract  was  completed  as  a small  producer.  Three  other  development 
wells  in  the  pool  were  dry  in  the  Oriskany.  An  unsuccessful  new  pool 
wildcat  in  the  same  general  area  found  the  Oriskany  absent  and  was  plugged 
and  abandoned. 

The  Leidy  Pool  in  the  Leidy  Field  has  been  converted  into  a gas 
storage  pool  financed  and  operated  by  New  York  State  Natural  Gas  Corpor- 
ation, Transcontinental  Gas  Pipeline  Corporation,  and  Texas  Eastern 
Transmission  Company.  Actual  storage  of  gas  in  the  field  has  been  started 
by  Transcontinental  Gas  Pipeline  Corporation.  The  Greenlick  Pool  and  the 
Ole  Bull  Pool  are  the  only  pools  now  producing  in  the  Leidy  Field.  The 
production  from  the  Greenlick  Pool  amounted  to  1,200,000  MCF  of  gas 
during  the  year,  making  the  cumulative  production  figure  of  48,  100,000 
MCF  by  the  end  of  1959.  As  of  January  1,  I960,  the  cumulative  total  for 
the  Leidy  Field  was  153,  500,000  MCF  of  gas. 

The  Rockton  Pool  in  the  Punxsutawney-Driftwood  Field,  Clearfield 
County,  had  the  most  completions  during  the  year  with  39  gas  wells  and  4 
dry  holes  extending  the  developed  area  to  a total  of  20,000  acres.  Two 
large  gas  wells  were  completed  in  this  pool:  The  Helen  D.  S.  Gordon  No.  11 
(Plate  6 and  Table  10)  drilled  by  New  York  State  Natural  Gas  Corporation 
had  a natural  initial  gas  production  of  70,000  MCF  daily  at  a rock  pres- 
sure of  3,498  psi  in  47  hours,  and  the  Green  Glen  No.  1 by  Lee  Minter, 
et  al,  produced  45,000  MCF  of  gas  per  day  with  a rock  pressure  of  3,900 
psi  in  24  hours.  This  pool  and  the  Reed-Deemer  Pool  to  the  southwest 
produced  14,000,000  MCF  of  gas  during  the  year,  making  a cumulative 
total  of  75,000,000  MCF  of  gas  for  this  area.  Development  drilling  in  the 
Reed-Deemer  Pool  amounted  to  2 gas  wells  and  2 dry  holes. 

The  Boone  Mountain  Pool  in  the  Punxsutawney-Driftwood  Field  had 
30  completions  of  which  25  were  gas  producers  and  5 were  dry  holes.  By 
the  end  of  1959  this  pool  covered  2,  000  acres  and  contained  34  producing 
gas  wells.  The  average  potential  per  well  (after  fracturing)  was  more  than 
7,000  MCF  of  gas;  the  initial  rock  pressure  was  about  3,850  psi. 

West  of  the  Benezette-Driftwood  Pool  on  the  east  flank  of  the  Sabins - 
ville  Anticline  and  north  of  the  Boone  Mountain  Pool  an  unsuccessful  new- 
field  wildcat  was  drilled  on  the  Dents  Run  Coal  property  by  New  York  State 
Natural  Gas  Corporation.  This  well  yielded  a show  of  gas  after  fracturing 
the  Oriskany  sand  but  was  plugged  and  abandoned.  The  gas  production 
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from  the  Benezette-Driftwood  Pool  comes  from  the  Oriskany  sandstone 
which  is  unlike  the  pools  to  the  southwest  on  the  same  anticline  where 
production  comes  from  the  Onondaga  chert-Oriskany  sandstone  interval. 

The  Benezette-Driftwood  Pool  produced  5,  000,  000  MCF  of  gas  during  the 
year,  making  the  total  cumulative  production  2 17, 000,  000  MCF.  The  Hicks 
Run  Pool,  in  the  same  general  area,  produced  400,000  MCF  of  gas  in  1959; 
to  date  this  pool  has  produced  2,200,000  MCF  of  gas.  In  southwestern 
Indiana  County  the  Jacksonville  Field,  an  Onondaga  chert-Oriskany  sand- 
stone reservoir  had  4 gas  wells  completed  during  the  year.  The  average 
initial  open-flow  capacitites  of  the  4 gas  wells  was  1,333  MCF  per  day 
(after  fracturing).  This  field  produced  3,  000,  000  MCF  of  gas  during  the 
year,  making  the  total  cumulative  production  14,000,000  MCF  since  the 
discovery  in  1956.  The  Nolo  Field  to  the  east,  which  produces  from  the 
same  interval,  had  2 gas  wells  and  1 dry  hole  completed  in  1959.  The 
average  initial  open-flow  capacities  of  the  two  wells  was  955  MCF  per  day 
after  fracturing.  This  field  produced  1,800,  000  MCF  of  gas  during  the 
year.  To  date  production  has  amounted  to  4,300,000  MCF  of  gas. 

In  Westmoreland  County  3 gas  wells  were  completed  in  the  Blair 
Pool  in  the  Seven  Springs  Field.  The  average  initial  open-flow  capacities 
of  these  wells  after  fracturing  was  5,387  MCF  of  gas  per  day.  In  Somer- 
set County,  and  in  the  same  field,  a new  pool  wildcat  was  successful  when 
the  Pa.  Tract  75  No.  3 by  Peoples  Natural  Gas  Company  (Plate  6 and 
Table  10)  found  gas  in  the  Onondaga  chert  at  8,472  feet.  This  is  the  deep- 
est producing  well  in  Pennsylvania.  The  well  produced  10,933  MCF  of 
gas  (without  fracturing)  at  a rock  pressure  of  3,400  psi  in  10  days  and  is 
the  discovery  well  in  the  Kooser  Pool. 

In  addition  to  the  above  discovery,  Somerset  County  had  another  new 
pool  discovery  - the  Warnick  Pool  in  the  Boswell  Field.  The  R.  S.  Warnick 
No.  1 by  Felmont  Oil  Corporation  and  Peoples  Natural  Gas  Company,  a 
joint  operation,  found  gas  in  the  Onondaga  chert-Oriskany  sandstone  inter- 
val. After  fracturing,  the  well  produced  189  MCF  of  gas  per  day  with  a 
rock  pressure  of  2,839  psi  in  7 days.  In  the  Boswell  Pool  4 gas  wells  were 
completed  in  1959  with  average  initial  open-flow  capacities  of  3,800  MCF 
of  gas  per  day.  One  development  gas  well  was  completed  in  the  Williams 
Pool  of  the  Johnstown  Field. 

Fayette  County  had  the  only  new  field  discovery  in  1959.  The 
Mueller-Herr  No.  1 well  by  Manufacturers  L & H Company  found  gas  in 
the  Onondaga  chert  on  the  Laurel  Hill  Anticline,  resulting  in  the  discovery 
of  the  Ohiopyle  Field.  The  chert  was  found  at  6,841  feet,  the  Oriskany  at 
7,000  feet,  and  the  well  was  bottomed  at  a total  depth  of  7,  039  feet.  After 
plugging  back  to  and  fracturing  the  chert  the  initial  open-flow  was  4,  800 
MCF  of  gas  daily  at  a rock  pressure  of  3,450  psi  in  162  hours.  Bertha 
and  E.  G.  Mueller  No.  1 well  extended  the  field  when  it  found  gas  in  the 
same  interval.  About  5 miles  to  the  northeast  on  the  same  anticline  this 
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company  completed  a dry  hole  in  the  Onondaga  chert.  At  the  end  of  the 
year  a second  wildcat  just  east  of  the  dry  hole  was  being  drilled  to  the 
same  formation. 

Two  wildcats  were  drilled  in  each  of  Butler,  Mercer  and  Wayne 
Counties.  Their  locations  and  logs  are  found  on  Plate  6,  Table  6,  and 
Table  10.  The  two  wildcats  in  Butler  County  were  drilled  by  T.  W.  Phil- 
lips Gas  & Oil  Company  in  search  of  gas  in  the  Oriskany  sandstone.  Thes< 
wells,  located  about  1,300  feet  apart,  found  some  gas  in  the  sand  but 
too  much  saltwater  was  encountered  after  fracturing  and  the  wells  were 
plugged  and  abandoned.  Two  unsuccessful  new-field  wildcats  were  drilled 
in  Mercer  County.  Considerable  saltwater  was  found  in  the  Oriskany 
sandstone  and  the  wells  were  plugged  and  abandoned.  In  Wayne  County 
2 new-field  wildcats  were  also  unsuccessful.  The  wells  were  plugged  and 
abandoned  after  penetrating  a few  feet  below  the  Tully  Limestone. 

Counties  in  which  one  wildcat  was  drilled  during  the  year  are  Bed- 
ford, Luzerne,  Pike,  Susquehanna,  Tioga,  and  Warren.  The  well  lo- 
cations and  logs  are  found  in  Plate  6,  Table  6,  and  Table  10.  In  an 
attempt  to  find  a new  pool  in  Bedford  County  a well  was  drilled  on  the 
Aaron  Morris  Farm.  This  is  a highly  faulted  area  in  the  closely  folded 
Appalachian  Mountains.  An  abnormally  thick  Upper  and  Middle  Devonian 
interval  was  encountered  and  the  well  was  plugged  and  abandoned  after 
drilling  into  the  Hamilton  Formation.  The  Parvin  Good  et  ux  No.  1 well 
in  Luzerne  County  found  the  Oriskany  sandstone  absent  on  the  axis  of  the 
Kishacoquillas  Anticline  and  was  plugged  and  abandoned  after  reaching  the 
Rose  Hill  Formation  (Middle  Silurian).  In  Pike  County  the  Jennie  Haag 
was  plugged  and  abandoned  after  reaching  the  Hamilton  Group  (Middle 
Devonian).  On  the  Rome  Anticline  in  Susquehanna  County  the  E.  J.  Moran 
No.  1 well  was  plugged  and  abandoned  after  reaching  the  Helderberg  For- 
mation (Lower  Devonian).  Wildcats  in  Tioga  and  Warren  Counties  were 
plugged  and  abandoned  after  finding  the  Oriskany  sandstone  dry. 

SHALLOW-SAND  DEVELOPMENTS 

Drilling  activity  in  the  shallow-sand  (Upper  Devonian  or  younger) 
territory  of  western  Pennsylvania  showed  a slight  decline  during  1959  fron 
that  of  1958.  In  all,  628  shallow-sand  wells  were  completed,  as  comparec 
with  668  in  1958.  Of  these,  215  were  gas  wells,  10  were  oil  wells,  54 
were  dry  holes,  and  7 were  drilled  for  underground  storage  of  gas. 
Twenty-seven  wells  (3  storage  wells  included)  were  deepened  - they  were 
not  related  to  secondary-recovery  operations.  Drilling  in  connection  with 
secondary-recovery  oil  operations  amounted  to  342  new  wells  and  2 wells 
which  were  drilled  deeper.  The  total  footage  for  the  new  and  deepened 
wells  was  1,452,759  feet. 


Shallow-sand  well  completions  in  western  Pennsylvania,  exclusive 
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OF  WESTERN  PENNSYLVANIA 

JOHN  U BERGSTEN.  1959 

Plate  4 
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Figure  2 
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of  those  drilled  for  underground  gas  storage  or  secondary  oil  recovery 
are  shown  in  Table  7.  The  results  of  deepening  24  shallow-sand  wells  in 
1959  are  shown  in  Table  8.  The  stratigraphic  positions  of  the  Upper 
Devonian  or  younger  oil  and  gas  sands  of  western  Pennsylvania,  from  the 
southwest  to  northeast  along  the  trend  of  the  producing  belt  shown  in 
Plate  6,  are  illustrated  in  the  three  columnar  sections  appearing  in  Plate 
4. 


The  215  new  gas  wells  had  a total  initial  open-flow  capacity  of 
152,832  MCF  per  day,  as  compared  with  the  total  initial  open-flow  capac- 
ity of  142,  357  MCF  per  day  for  the  258  gas  wells  completed  in  1958.  The 
figures  used  for  1959,  as  well  as  1958,  are  those  obtained  after  fracturing 
where  that  method  of  well  completion  was  employed.  One  hundred  seventy- 
six  of  the  215  new  gas  wells  were  fractured.  The  combined  initial  open- 
flow  capacities  of  the  176  gas  wells  was  147,  110  MCF  per  day  after  frac- 
turing, as  compared  with  34,572  MCF  per  day  before  fracturing.  Of  the 
21  gas  wells  deepened,  15  were  fractured.  The  combined  initial  open- 
flow  capacity  of  these  15  wells  was  7,858  MCF  per  day  after  fracturing, 
as  compared  with  282  MCF  daily  before  fracturing.  The  10  new  oil  wells 
completed  in  1959  had  a total  production  of  55.  5 barrels  of  crude  oil  per 
day,  as  compared  with  the  total  production  of  71.7  barrels  per  day  for  the 
24  new  wells  completed  in  1958. 


Fig.  3 Crude  oil  production  curve  of  the  Bradford  d i s t r ict,  Pa  8 N.Y. 
Music  Mt.  field  excluded 


TABLE  7.  Shallow-sand  Well  Completions  in  Pennsylvania  in  1959 
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*Does  not  include  wells  drilled  in  connection  with  underground  gas  storage  or  secondary-recovery  oil  operations 
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* Does  not  include  wells  drilled  in  connection  with  underground  gas  storage  or  secondary-recovery  oil  operations. 
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Shallow-Sand  Gas  Developments 

The  Earl  Young  No.  1 well,  drilled  by  the  James  Drilling  Company 
in  Huston  Township,  Clearfield  County,  was  completed  as  a new  pool 
wildcat  in  the  Punxsutawney-Driftwood  Field.  The  well  produced  from  the 
Fifth  sand  2200  MCF  of  gas  per  day  after  fracturing.  The  rock  pressure 
was  520  psi  in  72  hours.  The  well  was  completed  at  a total  depth  of 
1,992  feet.  A second  gas  well  had  been  completed  in  this  pool  by  the 
end  of  the  year. 

A successful  outpost  was  completed  in  Blacklick  Township,  Indiana 
County;  this  well,  drilled  by  T.  W.  Phillips  Gas  & Oil  Company,  was  the 
H.  Pershing  No.  1.  After  reaching  a total  depth  of  3,845  feet,  the  well 
was  plugged  back  to  3,715  feet  and  the  Bradford  Third  was  fractured. 
Production  amounted  to  249  MCF  after  fracturing  with  a rock  pressure 
of  1180  psi  in  25  hours. 

The  primary  targets  for  gas  exploration  in  the  shallow-sand  fields 
continued  to  be  the  Speechley,  Balltown,  and  Bradford  Third  sands  (see 
Plate  5).  As  in  the  last  three  years,  Armstrong  County  continued  to  sup- 
port the  greatest  activity  in  the  shallow-sand  gas  belt  of  western  Pennsyl- 
vania. In  Armstrong  County  86  new  gas  wells  were  completed,  of  which 
81  were  fractured.  Fracturing  raised  the  combined  initial  open-flow 
capacities  of  the  81  new  gas  wells  from  1,223  MCF  per  day  to  52,837  MCF 
per  day,  an  increase  of  more  than  43  times.  Other  counties  in  which 
shallow-sand  gas  wells  were  drilled  were  Jefferson  County,  23  wells; 
Westmoreland  County,  21  wells;  and  Indiana  County,  14  wells.  Two  gas 
wells  were  completed  in  Elk  County  in  the  Bond  Pool.  Seven  wells  were 
drilled  for  the  underground  storage  of  gas:  4 in  the  Bunola  Storage  Field 
and  1 in  the  Tepe  Storage  Field  of  Allegheny  County  and  2 in  the  Donegal 
Storage  Field,  Washington  County. 

Shallow-Sand  Oil  Developments 

Three  counties  with  a total  of  10  oil  wells  accounted  for  all  the  oil 
wells  drilled  in  Pennsylvania  in  1959  aside  from  the  secondary-recovery 
projects.  These  counties  were  Warren  with  4 wells  averaging  10.8  bbls. 
per  day,  Forest  with  3 wells  averaging  1.5  bbls.  per  day,  and  Venango  with 
3 wells  averaging  2.  7 bbls.  per  day. 

The  average  daily  oil  production  for  the  State  during  the  year  amount- 
ed to  16,878  bbls.  as  compared  with  17,  730  bbls.  in  1958.  As  a result  of 
increase  in  the  price  of  crude  oil,  secondary-recovery  projects  which  had 
been  previously  drilled  were  for  the  first  time  put  into  operation;  this 
practice  halted  the  rapid  decline  in  production  which  had  occurred  in  1958. 
Crude-oil  prices  continued  to  increase  throughout  the  year,  as  is  shown 
below  in  Table  9. 
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TABLE  9.  PRICE  PER  BARREL  OF  CRUDE  OIL,  1959 


Date 

Northern  or 

Bradford  District 

Middle  or 

Venango  District 

Southwesteri 

District 

January  1 

$4.  05 

$3.87 

$3.58 

April  1 

4.  15 

3.97 

3.  70 

May  1 

4.25 

4.  07 

3.  80 

September  12 

4.40 

4.  22 

3.95 

Statistics  for  the  Bradford  Field,  which  includes  the  Bradford, 
Guffey,  and  Burning  Well  pools,  show  that  365  new  wells  were  drilled  in 
1959  in  connection  with  secondary-recovery  operations,  as  compared 
with  321  in  1958,  an  increase  of  14  %.  Oil  production  decreased  from  a 
daily  average  of  14,847  bbls.  in  1958  to  14,360  bbls.  in  1959,  or  more  thai 
3%.  Eighty-six  percent  of  the  Bradford  Field  is  in  Pennsylvania.  In  the 
Pennsylvania  part  of  the  field  313  new  wells  were  completed  and  productio 
amounted  to  12,793  bbls.  daily  of  crude  oil,  an  amount  which  represents 
76%  of  the  total  production  in  the  State  in  1959.  Statistics  on  crude  oil 
prices,  production,and  well  completions  since  1930  for  the  Bradford  Field 
are  shown  in  Figure  2.  Figure  3 is  the  crude  oil  production  curve  of  the 
Bradford  District. 

A total  of  29  oil  wells  were  drilled  in  other  areas  where  secondary- 
recovery  is  practiced  in  the  State.  In  southwestern  McKean  County  and 
eastern  Warren  County,  23  oil  wells  were  completed  in  the  Kane-Clarendoi 
Area.  Only  3 new  oil  wells  were  drilled  in  1959  in  the  Venango  District  of 
northern  Venango  County  and  adjacent  parts  of  Warren  County,  as  com- 
pared with  14  new  oil  wells  in  1958. 

The  average  daily  oil  production  of  the  Middle  and  Southwestern  dis- 
tricts of  Pennsylvania  was  4,085  bbls.  in  1959,  as  compared  with  4,481 
bbls.  in  1958,  a decline  of  9%.  Nine  wells  were  drilled  in  the  Clough 
Field  of  central  Forest  County.  Three  of  these  wells  produced  oil,  2 
produced  gas,  and  4 were  dry  holes. 

No  new  shallow-sand  oil  fields  or  pools  were  discovered  in  Pennsyl- 
vania during  the  year.  The  annual  production  of  crude  oil  in  Pennsylvania 
since  1859  is  shown  on  Figure  4. 

A revised  estimate  of  the  amount  of  oil  produced  by  primary  and 
secondary  recover y methods  in  Pennsylvania  as  of  January  1,  I960  is 
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Figure  4 


presented  in  the  following  paragraph  in  addition  to  other  statistics. 

The  total  crude  oil  recovered  by  secondary  methods  is  355,  130,000 
barrels.  Of  this  amount  332,825,  000  barrels  were  produced  by  water 
flooding  and  22,  305,000  barrels  by  air  and  gas  drive.  The  total  primary 
recovery  is  870,  100,000  barrels  including  an  estimated  10,000,000 
barrels  which  ran  to  waste  in  the  early  days  (Figure  4).  The  Bradford 
District  includes  the  Bradford  Pool  - 14  percent  of  this  pool  is  in  New  York 
State  - and  the  Guffy,  and  Burning  Well  pools.  This  district  had  produced 
about  595, 272,  000  barrels  by  January  1 , I960,  of  which  261, 308, 000  bar- 
rels can  be  attributed  to  primary  production  and  333,964,  000  barrels  to 
waterflood  production  (Figure  3). 

The  petroleum  industry  in  Pennsylvania  is  operating  approximately 
90,000  wells  - 24,000  are  input  wells  in  secondary-recovery  projects 
and  66,  000  are  producing  oil  wells.  About  39,000  of  the  above  wells  are 
producing  naturally  or  under  vacuum. 

The  Pennsylvania  gas  industry  is  operating  about  20,000  gas  wells. 
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ANNUAL  PRODUCTION  OF  NATURAL  GAS  IN  PENNSYLVANIA 

Figure  5 


SUMMARY  AND  FUTURE  POSSIBILITIES 

Increased  interest  was  shown  in  exploring  for  oil  and  gas  in  Pennsyl- 
vania during  1959,  the  hundredth  anniversary  of  the  oil  industry.  This 
interest  was  shown  by  the  establishment  of  offices  in  Pittsburgh  by  6 
major  oil  companies.  Extensive  seismic,  geological,  and  leasing  activity 
has  been  started  by  these  companies  and  other  major  companies  who  have 
offices  in  the  surrounding  states.  Over  2,000,000  acres  were  leased  in 
Pennsylvania  during  1959  for  oil  and  gas  exploration.  Two  of  the  com- 
panies drilled 'their  first  wells  in  the  state  during  the  year.  Phillips 
Petroleum  Company  completed  4 wells  in  Potter  County,  discovering  the 
Ole  Bull  Pool  in  the  Leidy  Field.  Shell  Oil  Company  drilled  a development 
gas  well  in  Elk  County  in  the  Rockton  Pool  and  cored  the  Oriskany  sand- 
stone, the  producing  formation.  The  interest  is  not  limited  to  just  the 
Oriskany  sandstone  and  the  Medina  section  (Lower  Silurian),  from  which 
most  of  the  current  gas  production  is  being  obtained,  but  the  Ordovician 
and  Cambrian  rocks  are  also  of  increasing  interest  to  the  exploration 
companies.  Figure  5 shows  the  annual  production  of  natural  gas  in  Pennsy 
vania. 


At  the  year's  end  a well  in  Erie  County  penetrated  the  Gatesburg 
(Upper  Cambrian)  sandstone  and  found  gas  instead  of  the  saltwater  which 
13  previous  Gatesburg  tests  had  found.  This  well  is  being  tested  and  will 
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be  fractured.  A well  in  Warren  County  found  gas  in  the  Medina  section. 
This  well  is  currently  fishing  for  casing.  A well  drilled  in  Greene  County 
on  the  Waynesburg  Dome-Bellevernon  Anticline  found  gas  in  the  Onondaga 
cher t-Oriskany  sandstone  section.  An  attempt  is  being  made  to  complete 
this  well  as  a commercial  producer.  North  of  Sunbury  a well  is  being 
drilled  in  Northumberland  County.  The  objective  of  this  rank  wildcat  is 
the  Oriskany  sandstone.  As  soon  as  weather  permits  a second  well  will 
probably  be  drilled  in  I960  on  Pennsylvania's  Offshore  Block  No.  1.  The 
first  well  in  this  block  found  200  MCF  of  gas  in  the  Media  section. 

Development  drilling  during  I960  will  be  centered  in  the  Punxsu- 
tawney-Driftwood  Field  where  operators  will  be  in  search  of  the  south- 
western limit  of  theBoone  Mountain  Pool  along  the  present  trend  on  the 
east  flank  of  the  Sabinsville  Anticline. 

Seismic  activity  more  than  doubled  since  1958.  Operators  have 
kept  4 seismic  crews  busy  throughout  the  southwestern  and  northeastern 
parts  of  the  State.  More  geological  field  parties  have  been  active  in  1959 
than  in  the  previous  year.  An  airborne  magnetometer  survey  of  the 
Appalachian  Basin  area  is  being  flown.  The  detailed  air  survey  will  cover 
121,500  square  miles  and  the  aeromagnetic  maps  will  be  offered  to  oil  and 
gas  companies  for  purchase.  Completion  of  the  survey  is  scheduled  for 
November,  I960. 


28 


OIL  AND  GAS  DEVELOPMENTS  IN  1959 


TABLE  10 


Summarized  Record  of  Deep  Wells  Drilled 
in  Pennsylvania  in  1959 


TABLE  10  SUMMARIZED  RECOROS  OF  DEEP  WELLS  DRILLED  IN  PENNSYLVANIA  IN  1959 

SHEET  I ELEVATIONS  AND  DEPTHS  ARE  IN  FEET 
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AF  After  Fracturing  OF  Derrick  Floor 

QF  Before  Frocturmg  G Ground 

PB  Plugged  bock  RT  R0ior,  Coble 

TC  Top  of  Cellar 


table  .0  SUMMARIZED  RECORDS  OF  DEEP  WELLS  (cont.nued  ) 

SHEET  2 
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table  io  SUMMARIZED  RECORDS  OF  DEEP  WELLS 

SHEET  3 
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table  io  SUMMARIZED  RECORDS  OF  DEEP  WELLS  (continued) 

SHEET  A 


32 


Cleorfield 

k 

V' 

o 

k 

$ 

<T 

k 

X 

^3 

^ . 
<0  5s 

-L3 
k </> 

£,c> 

k 

£ 

to 

* 

k ^ 

a. 

<0^ 

k>« 

N 

^ k> 

v fo 

g*R 

a> 

*0 

X 

Ol 

>< 

«k 

rs 

N 

X) 

N 

n- 

k 

<0 

k 

§g 
2 b? 

k < o 
to  V)  to 

k 

N 

C5 

1 

«: 

0 

c: 

0 

§ *o 

v'  k 

^ io 
< ^ 

Z'  L k 
k ^ l - 

k^k 
to  Q' 
k k 

1 Clearfield 

0) 

") 

<*-. 

k 

fe  ^ 

k 

* 

«o 

•§ 

<0 

k 

-£ 

<0 

<u 

k i® 

co. 

k>  k 

-K  *0 

^ fo 

k>  k 
k> 

CM 

•o 

*\l 

tvj 

ki 

to 

‘O 

•o 

N 

i 

> 

to 

to 

1 

5© 

, K 

k^f 

k 

<\jk: 
l\  Vj 

k 

o 

k 

rv 

K 

t% 

CM 

K 

JM 

k 

N 

«u 

'Q 

M 

M 

k 

V) 

*n  v 

V>  jo 

£ 

^X  "^Wi 

5 ^ 

SJ 

V. 

Vi 

Lj 

k 

k 

X > 

t* 

C)  -V. 

k kN 

<0  g 

I's 

k-v. 

<o 

k .. 

StS 

aX; 

So 

Rl»o 

k 

to 

i? 

k 

§ V 

oo  > 

orf 

N 

k>. 
k>  oq 
°4  f\ 
kT 

»o 

k> 

k 

k> 

•o 

x 

> 

\ 

k 

rx 

CM 

Vs 

0) 
9} 
i 8 
k-o 
T\  V 

Vo  to 

K 

M- 

M- 

k 

to 

s 

k 

to 

V) 

k 

V 

%j 

k 

<o 

1 * 

$ X,, 

^ \ ITnX 

Q ^(^<M 

k 

c 

k 

cs 

<o 

K 

k 

f 5 

13 

-t:  ^ 

x>  g 
i.i; 

kC 

k>. 
k o 

c^  S 

k 

o 

V 

«0 

k 

QCT) 
k^ 
<0  ^ 
a 

k. 

*S 

§i 

Osj  > 

k" 

x<  r> 

^ CQ 

k»  K 
5 

V) 

*> 

i 

k) 

N 

> 

k> 

K 

K 

\ 

QO 

fM 

'O 

Vo 

I 

k 

to 

1 K 

ov^o 
5 ^ 

N 

i^O 

Is- 

CM 

CM 

N 

k 

k 

cm 

r\ 

k 

CM 

CM 

Tv 

5* 

<o 

k 

M 

Vl 

<0 

i « 

A X 
s P s 

§ u,  I?  < 

O jM"ci 
q X vo-- 
Xl  CO 

«T  X' 

" <t 

<u 

C 

k 

Vb 

u 

to 

to 

*) 

I! 

sr 

41 

ge 

kO 

§°o 

Q § 
k 

k 

o 

■< 

to 

k 

k 

<?°° 

$ 

^O 
>. ' 
Sv»C) 
\ 
k)« 
k>  > 
vs  X- 
V 

s. 

* k) 

k ^ 

k>  qq 
k>  k 

Vs 

k) 

fO 

f\l 

1 

X- 

c^ 

o> 

'O 

\ 

1 

15 

2 

1 

. R 

")vr 

^ L 
0) 

VoO 

i 

K 

k 

k 

N 

N 

r\ 

k 

i\ 

V) 

-L 

<o 

O 

l | 

i fee 

JOw^N 

S' 

k 

•N 

Vj 

k 

Vi 

<o 

k 

k 

■*>■*  ^ 

o t- 

I? 

QOi 

^0  & 

41 

5? 

^ V) 
*>C> 

Qb 

k 

o 

■K 

«0 

5; 

^ O) 
k CM 
k °tl 
0) 
k 

°D 

k>> 

k>k 

(V,  ^ 

N 

v*4- 

§s 

Oy, 

Q' 

N 

k) 

*o 

k 

«0 

tNj 

\ 

k 

k 

> 

1 

CM 

«*> 

VO 

;2 

tok 

k 

k 

k 

K 

k 

CM 

k 

N 

t; 

•? 

«o 

c 

o 

S _ 

-S'  5.^ 

QX^5 
ti  o > 

2 £ 

<u 

k 

V) 

<u 

Lj 

x- 

k 

if 

i 

k 

A,  v> 
k <M 
-»5  k> 
k O' 

£,§ 

41 

k 

ts 

°D 

i: 

.g  Xl 
V 01 
t . 

tj; 

5°^ 

, k 

•0 

k 

O) 

*o 

*o 

L) 

ki 

K 

fO 

k 

N 

l 

k 

c\a 

Vo 

Vs 

r\ 

> 

1 £ 
tO  v.' 

j »ji 

c\J<; 

^0 

Vo  . 

0X1  V 
rr>  -v^ 

^ 1 
§1 

0) 

CM 

k 

K 

b 

V) 

~5 

1 

§ .P\> 

^ ^ S ^ ^ 

k <m  k^ 
k cv  kX 

k 

Cl 

5 

k 

k 

k 

£ 

$s 

a 

~5' 

« 
<0  * 

k 

to 

5) 

^k 

$ 

(go 

V O) 
k \ 

to 

k5 

k>. 

?5 

V|- 

r» 

Ol 

'O 

Vo 

\ 

to 

k) 

x- 

tM 

k 

N 

k 

to 

Vs 

to 

1 

k 

k 

i N 

k>- 

In'  ^ 

CM 

ts  k 
kk 

KR 

1 -K 

rn  ^ 
k 55 

K^) 

k 

Vs 

k 

K 

«o 

£ 

1 > 

(v,  ^ 

^ H; 

k 

§ 

f\J 

k 

L 

1 

X 

-*>. 

•ft* 

k 

k 

k tM 

cf 

ki 

k;  k> 

0) 

§js 

t\J 

0^ 

•o 

Vo 

(T) 

CO 

vs 

Vs 

\ 

1 

to 

k 

Vo 

( 

k 

k 

K 

t 

cm  <; 

1^  k 

vi- 

r\ 

k 

K 

i 

k 

M- 

k 

Is- 

k 

N 

Oi 

< 

k 

<0 

k 

|J| 

5'  ft; 

C/earfield 

k 

w 

k 

o 

k 

Cj 

k~ 

A)  t»o 

~£  * 
tog. 

k 

0 

■k. 

to 

k 

^k 

k:  04 
ki$ 

Oi 

CL 

<o^ 

QJ  • 

§^ 

to 

^io 

Q °D 
O ^ 
"> 

CO 

*o 

k) 

•o 

k 

\ 

k 

k 

Vo 

to 

k 

CM 

1 Is- 

Sr 

k xj 

a <: 

k 

!S  ® 

k CM 

CM  N 

K«^ 

1 k 

k 

cm  (S' 

K k 

k 

k 

R 

CJ> 

V. 

V) 

k 

V. 

to 

x 

1 12  fe> 

-o  Pto 

r t 

> 

K 

Z 

3 

O 

u 

a 

LJ 

a 

5 

3 

z 

a 

< 

2 

-j 

-i 

u 

s 

u 

o 

Ul 

Z 

< 

z 

tf 

o 

< 

a 

a 

o 

a 

i 

CO 

z 

5 

o 

t- 

3 

o 

z 

< 

a 

a 

< 

D 

a 

Ul 

o 

D 

1- 

K 

< 

o 

z> 

H 

O 

z 

o 

_l 

Q 

Ul 

H 

u 

-1 

a 

2 

o 

o 

H 

< 

Q 

z 

o 

1- 

< 

> 

u 

J 

>- 

D 

1- 

< 

o 

< 

o 

z 

o 

z 

o 

>- 

z 

< 

JC 

CO 

a 

° 

o 

a 

Ul 

to 

a 

Ul 

o 

j 

u 

T 

< 

Z 

-J 

< 

<n 

H 

a 

o 

a 

o 

_i 

</-> 
z > 

sS 

S 2 

SS 

a w 

< ^-> 

Z _l 

5 o 
u O 

ei 

13 

z 

o 

h 

CO 

z 

u 

3 

O 

i 

»- 

a 

O 

_J 

£ 

O 

H 

a 

X 

< 

a 

z 

o 

5 

2 

a 

e 

§ 

a 

o 

»- 

-i 

3 

CO 

Ul 

a 

z 

o 

ID 

-J 

< 

33 


table  10  SUMMARIZED  RECORDS  OF  DEEP  WELLS  ( cont.nued  ) 

SHEET  6 


34 


$ 

Vj 

$ 

C5 

<o 

k 

Ml 

2 

98  P^l  Dd 

S? 

<0  ^ 
tC 

*5 

** 

k 

£ 

wj 

Pen  field 

2 20 

^'vr, 

X 

ku 

C3  X 
00^ 
kf 

X 

Li. 

>o 

k.  ^ 

5 

05 

*0 

CM 

i 

X 

X 

L. 

k5 

k5 

CM 

k) 

X 

k> 

k 

*0 

Lo 

1 

? 

X 

X 

nV 

S;-? 

X Vj 

5 

n! 

I 

• CM 

QO 

X 

X 

4 

CM 

X 

Vj 

<5 

M 

Vj 

3? 

V) 

5; 

!>  is? 

N v •'iV 

S5  v 

m*  ft: 

Vj 

Cx 

M 

C5 

<o 

0) 

k 

Mi 

00 

■k 

Vj 

r 

k 

-¥  5 

-5  t>N 
$$ 
fl 

5V 
>V-  £ 

$ 

^ Oj 

k> 

$ 

°jv 

'xx 

kC 

k<v, 

1*R 

CM' 

X 

0) 

*o 

°0 

X 

1 

K 

X 

05 

M) 

X 

1 

*c> 

"0 

Ml 

M) 

\ 

5 

JM 

1 K 

00  V 

^ M 
CM  'k 
NVj 

CM  M> 
rrj 
IV)  X 

Kk 

1 «0 

CM  K 

*5,§ 

X k 

k 

M- 

k 

X 

v" 

V) 

'O 

M 

Vj 

8 •. 

,<>)  »i 

V 5-i 

<r>  d T 

5'  ^ 

Vj 

N 

00 

k 

k 

<o 

X 

y ^ 
1 
<5 

^ C7J 

•5  \ 
^ a' 

£§ 

k 

o 

■v. 

<o 

33 

.^N 
V 0) 
k '■' 

cf 

*6, 

5:’ 5 

k>  V. 
•o  > 
o^ 
c*0 

k)  <o 
•O  K 

X 

L> 

X 

k 

X 

X 

*o 

1 

CM 

05 

<M 

Ml 

k 

O) 

1 k) 

M- V 
05 

05  ^ 

Mi  Vj 

CM 

QJ 

05 

Vo 

1 

00 

CO 

01 

Mi 

k 

k 

O) 

M> 

5 

v> 

<5 

V) 

VJ 

151  V)  n 
^ 0 

*)  Vo 

Vj 

*x 

L 

C3 

v> 

<o 

X 

*0 

& 

VJ 

£ 

S«3 

^ X 

£ ^ 

k 

o 

X 

VO 

$ 

v5 

<k 

CL 

k5 

ki. 
k.  x 

rv>> 

\> 

Li; 

c 

ki  «k 
kl  N 
CM 

05 

05 

•o 

05 

X 

<b 

co 

> 

X 

3 

k 

CM 

CM 

Ml 

1 

$ 

05 

1 M> 

5 k 

01^ 

isO 

5 1 

k x 
X Qj 

1 Vo 
M-  . 

CM 

k 

X 

5* 

VJ 

<5 

L 

Vj 

i; 

S.  ^ 

k JO 

M.  ^V 

!^| 

CO  CX 
to) 

vj 

<c 

V. 

.JO 

<0 

*0 

£ 

VI 

<? 

£.0 

-1 
u k. 

^ CO 

^ X- 

XI 

k 

o 

■+X 

v> 

^1 

<v>  kj 

C Q 

cm 

eg 

k)  ^ 
k>^ 

x' 

kj« 

^300 

k>  N 

ki' 

05 

'O 

X 

1 

X 

k) 

CO 

00 

•o 

k 

CM 

k 

M> 

k 

00 

*) 

k 

1 

f*5 

JP 

K 

x V 
x <0 
CM-C 

X Vj 

^5 

k 

5 

k 

X 

CM 

X 

Ml 

k 

5 

5 

Vj 

O 

M 

Vj 

^5 

X 

VJ 

5; 

§ s ^ 

£ |5S 

^ ^ k k 

5 Q;  X 

<0 

c£; 

M 

0 

Vj 

Jo 

■o 

Ml 

N 

X 

v>  , 

Js  Mi 
X 

<5 

SeS 

§* 

<5*0 

3s  -x 

IS 

k 

Oi 

^5 

C.'1*3 

‘x 

k ^ 

tf 

X ^ 

kg 

kW 

k) 

CM 

CO 

Li. 

X ^ 

«k 

kOQ 

k>  k 

k 

k) 

o> 

*0 

>0 

1 

CM 

0 

c\| 

X 

k 

X 

k 

M) 

1 

k 

M> 

M) 

1 

QO 

CM 

1 X 

CM  ^ 
N k 
fM^ 

k 

CM 

05 

X 

I 

k> 

05 

si 

(M 

CM 

5 

^ 

VJ 

■e 

VJ 

5 

§ 8 

u ■'l  it 

K 

vi 

<x 

k 

0 

<o 

Ml 

x 

■X. 

V> 

£/° 

£ 

F 

^1 

k~k 

is 

k 

<o 

^5 

(t 

k>  ^ 

co^ 

CM' 

X 

L)  v 

«x  ^ 

^r» 

kT 

X 

V) 

i 

X 

X 

<o 

L. 

C5 

05 

k5 

X 

1 

X 

M- 

M- 

Mi 

1 

k> 

X 

^ X' 
VS  VJ 

k -k 
X kj 

05 

X 

X 

X 

X 

X 

k 

JO 

X 

5 

Vj 

-0 

V 

Vj 

5 

Vs  ^ 

!5 

N V 

>'  H- 

V) 

C 

k 

cj 

§ 

•0 

k 

1" 

£ 

v» 

s 3 
^ k 

*<§ 

4l 

k 

<0 

kj 

5 

<B 

k 

k L 
k»  > 
*o 

k. 

x-  L) 
X «*J 

‘orx 

CM 

CM 

x» 

'o 

CM 

CM 

CM 

X 

X 

M- 

1 

X 

05 

M) 

Vs 

1 

k 

CM 

1 x 

k ^ 

^5 

05  k 

fM  M> 
X CM 
X 

1 X 

Qo  ^ 

cm  5' 
x 05 

M- 

05 

CM 

X 

5 

VJ 

Vj 

38 

* 

b 

q 

<0 

*$ 

0 

*$? 

V) 

CM 

*0 

52 

x 

r 

* 

Vj  'O 

!&R 
0)  ^ 
'fc'S 

x£>  ^ 

k 

•5 

Vo 

k 

k 

<0 

^>o 
ci  r~ 

T> 

ko> 

L'* 

? 

M) 

>k 

05 

«o 

fO 

X 

k 

Q 

00 

>o 

1 

05 

k 

>0 

k 

00 

k 

1 K 
Sv 

05  Vj 

X "k 

N Vj 

05 

oq 

CM 

X 

CO 

CO 

CM 

X 

k 

05 

<M 

X 

Oj 

M 

VJ 

"S 

1 §■ 
v>  § <, 

k 

vj 

*x 

k 

k 

*0 

-5 

k 

£ 

8" 

s 

■5 

k V) 

v>  k 

.N 

k 

CJ 

k 

Co 

»M 
X N 
t ~- 

^ N 

v 

*0 

Li> 

'o 

r.  C>D 

kK 

CO 

05 

*0 

C3 

05 

1 

«) 

k) 

O) 

*0 

X 

1 

M- 

M) 

M) 

1 

CM 

M5 

N 

1 K 

or)  vj 

CM  k 

X k 

l 

k 

05 

CM 

X 

CO 

CM 

5 

<0 

V 

0 

JO 

C5 

D»sl'i 

15  Xfi  ' 

CQ  V. 

N V: 

>■ 

t- 

z 

D 

O 

o 

a 

UJ 

CD 

2 

D 

Z 

a 

< 

5 

_J 

_i 

Ul 

2 

u. 

O 

Ul 

Z 

< 

z 

cc 

O 

1- 

< 

a 

u 

a 

o 

a 

i 

V) 

z 

5 

o 

u 

-1 

o 

z 

< 

a 

o 

< 

o 

a 

Ul 

o 

o 

H 

H 

< 

_l 

o 

D 

H 

O 

z 

o 

_» 

0 

i- 

UJ 

_J 

a 

2 

0 

0 

£ 

0 

z 

0 

H 

< 

> 

Ul 

u 

5 

-t 

3 

H 

< 

O 

< 

0 

z 

0 

z 

0 

z 

< 

X 

2 

S 

0 

0 

a 

Ul 

a) 

a 

0 
j 

1 

< 

z 

-t 

< 

<n 

t- 

ac 

0 

a 

X 

0 

0 

_» 

<^-N 

z > 

sS 

1 1 

£ 0 
a w 

Z _l 

S 8 

55 

ei 

13 

z 

O 

H 

m 

z 

UJ 

3 

O 

z 

K 

& 

ul 

O 

-1 

2 

O 

a 

r 

SI 

a 

z 

0 

| 

5 

a 

2 

s 

3 

0 

»- 

-1 

3 

CO 

Ul 

a 

z 

0 

ID 

-1 

< 

TABLE  10  SUMMARIZED  RECORDS  OF  DEEP  WELLS  (continued) 

SHEET  7 


35 


it  S 

c vi 

^ * C; 

5.  g 

% 5(1 


<o 

^ «o 

Q)  ,N 
C5 

04  rj* 

VO" 


is 


Q> 

03 

I N 

V 

qo  * 
N Vj 


Q ^ ®i  osj 

0)  ^ <0  N 
°0  o 


tL 

v>  l 
^ * 


££ 

o°o 

ik  V) 

«o  C3 
0^ 


■V  04 

^ ° 
5 <M 


'o^ 

Vo 


^<0 

1* 

> 


n2 


> < 

^ ^ r 

^ k § -^ 
o ^ ^ io 

O ft'O 

Q *L 

> A: 


•.V 

•u 

S| 
^ c 

Q 


L°o 


Q V, 

05  ^ 


O. 

*0 
O • 

C5  *0 


Osj 


*!Q 

N 


Lo  v: 
*0  £ 
c\j<; 
N Lj 


£ O 

<?>  5. 
5?  £ £ 

^ ^ O) 

VO  ^ C\j  Wj 

5 <tK 
"0  ^ 


M ^3 

^ x 


3J  fT) 

<C  CM 

t;  Oj 


<0V 
£ 5 
C5  • 


^ *0 
^ <0 


S>  K 


VO 

I K 

<W 

«3  v 
<0  -o 
N <o 


$o$ 
^ > 
^ % c\i 

*0  Cl 


O 


vo  £C 

II 


>.  ^ 
^ o- 

^ <b 
03 


VO 

JO 

, ft! 

^V" 
N D 


^ Ll  u 

* Si 
^ ^ J\«0 

O-  ^ § <0 
O ^ 

»o  *<" 

•<  ^ 


O 

v> 

*? 


d io 
< V5 
0 f\i 


Vo. 


V53 


*$ 

§R 

<0 


^5 
<\ 
<0 
l ^ 

°i  t 

Qo-c 

Vo  <0 


't  ^ X 

O,  ^ ^•'JNj 


l:°3 


O. 

VO  N 


Qj  K 
°D 


•o  v 
o 

•o  ^ 

K Vo 


V>) 

3;  o5 

S?^s 


^ s <v 

^■526 

■o  £ -o 

s 5 12: 

r\^*-.  ti: 


C;Vo 

^ Co 
-i: 

d $ 
O N 


^VO 

«? 
Li  ^ 
Q5> 
VNj'' 


§» 

% 


K>o 


3: 


lr 

o^ 

<vc 

Q 


V N. 
L \ 


^*0 
03^ 
V3  * 

VO" 


kl. 

V5 

^ o- 


^ °o 

C3  f\ 


o- 

VO 


^ < 

U Of 

33n» 
o 


^o 


0. 

It 


li 

'xl  \ 

£t>' 

15 

®S 


|| 

*V  Q 


x.  ^ 

v:  ^ 


s. 

§5 

(\j 


o 

, R 

MV 

0-  Vi 
f\j 

NO 


^ 3 

Vx  ^ y. 
d O V. 

2'J5 

VL 

c\j 


5 I 


t 1 

15 


table  10  SUMMARIZED  RECORDS  OF  DEEP  WELLS  (continued 

SHEET  8 


36 


37 


<Si 

UJ 

£ 

Q. 

UJ 

UJ 

O 


O 

</) 

o 

£T 

o 

o 

UJ 

a : 
a 

UJ 

N 

QC 

< 

2 

5 

3 

t/) 


o 

UJ 


0 

k 

0 

k 

\ 

kb 

0) 

c 

Q 

6 

X 

o 

V) 

53 

■§  s 
?s  ^ 

°3  £ 

tcS 

3$  s 

t: 

»> 

5 

i 

r 

JQ 

03 

^'>0 

‘‘l 

CO 

kSb 

\ 

s 

Ob 

Ob 

N 

1 

Ob 

5 

N 

N 
\ IN 

2 8 

1 

Co 

K jo 

oj? 
N > 

(N 

C® 

tN 

N. 

<b 

V. 

Vj 

V) 

l 5 

bi  S P 

<M  V>3  >0 

0)  6 > 

kj 

k 

'S 

$ 

0) 

co 

4? 

o 

tt3 

5: 

V. 

£ 

<b 

<0 

0> 

-5 

<5 

l 

I 

CO. 

§§ 

> 

kb 

^ >o 

kb  c^j 
Ci  K 
") 

03 

Ob 

•o 

<0 

CO 

k 

Q 

*0 

5 

1 

kb 

R 

c® 

<0 

> 

N 

1 ^ 

VJ-  -C; 
Nkj 

§ 

*1 

1 1 

g~b  *0 
K ^ 

kb 

*o 

0 

eo 

V 

O 

PI  v| 

VJ 

-V. 

Vj 

00 

00 

VJ 

_o 

CQ  ^ 

(j 

t?o> 

^ is 
|<S 

C3: 

O aO 

■K 

v. 

<5 

CO 

«u 

V) 

c: 

<V> 

t: 

o 

Co 

(O' 

t <0 

kb  'O 

o> 

C(J. 

^ *o 

vr\4 

^ *Ob 

Ob 

kg 

co 

Co 

•*> 

Oj 

Co 

>o 

VO 

kg 

11 

S' 5' 

■5  -5 
1 ? 

£ 

. °o 

CO  V 

? ^ 
kg 

Qdu 

c© 

kb 

g- 

co 

k> 

k* 

Cb 

Ob 

c: 

Cb 

C^ 

kb 

Oj 

Vj 

cr 

b| 

V 

-i1 

"X 

VJ 

■T 

N 

<0 

kb  5 

^ c 
- <0 

< v> 
g ij 

4$^ 

t N 

\3  O 

x 

<S<3 

t>«, 

« "i 

b 

t 

V) 

V) 

c; 

V) 

c; 

o 

Co 

kb 

c^  m 
«\  1 
•0 

_ ‘o 

kb  Ob 
kb  N 
> 
c\i 

Ob 

Co 

<0 

kg 

•o 

kg 

Co 

kg 

cT 

k>  1 
^kb 
k N 

O t\j 

!<b 

*0 

1 CO 
CO>N 
CO 

kg'k: 

CO  kj 

co 

<0 

1 

•0 

Ob 

> 

<0 

O 

'O 

‘O 

v» 

-k> 

g 

0 

<Vi 

JO  '-. 

^ «o 
°3  NJ, 

V Q ^ 

4Jli 

5 O 

"3  Cfc 

Vb 

X 

VJ 

I' 

c$ 

<0 

V. 

V. 

* 

V.  ^ 
,VJ 
\ 

v> 

cs; 

52 

■^'S 

<*i 

•v^ 

Ci 

CO 

VJ 

c: 

c2n 

t: 

o 

Co 

kb 

Co 

^ ‘O 

V kg 

kb  Ob 
kb  N 
*> 

N 

Ob 

*o 

Co 

Oj 

kg 

Vs 

K 

\ 

k , 

O 1 

N CO 

r Ob 

5;  ^ 

l 

P3 

1 

•oV 

Ob  -c 
vo  kJ 

kb 

kb 

kb 

h. 

Ob 

0 

k> 

N 

k) 

«b 

C 

O 

^0  A Jo  ^ 

v kb  v x 

4$,  ‘O  ^ O 

> eg  g 

cb  X *0  co  0 

§ o.§ 

§ ^ (5, 

c 

»U 

*o 

CO 

e;— ' 

«b  x 

U CO 
$ 

Cb 

xi 

■g'S 

§1 

?l 

£<t 

Ci 

<0 

c 

0 

Co 

\D 

1.  ^ 
^ IT) 

kb  V 

kb  > 

<o 

•o 

S. 

kb 

^c\j 

<0 

ko 

P5 

Co 

Co 

kg 

CO 

kg 

co 

CO 

1 

v 

kb 

5 

. Vi 

N C<j 

§1 
kg  ^ 

• Ob 

kg  ^ 

K O 

kg  !o 

1 rv  ^ 

^ O ^ 
^ CCb  < 
°o  ^ tj 
c^  - V 

50  i 
■O  CO  4; 
i'Vg 

kb  k> 

N IJb 

7 ^ 

CVJ 

§| 
™3  5 

kb 

Vo 

CO 

k 

0 

g ^ ^ $ 

kO  Ob  co  s 

x eg 

1 ^ 

5 

•o  ^ ^ 0 

kb  vi  ^ ^ 

V 

ul 

** 

03 

k 

«o 

-> 

kb 

c: 

o 

Is 

X * 

0 

<5 

C3 

M 

c: 

c: 

0 

co 

'O 

.s* 

cS 

<t  0 
o.10 
?!  k 
5T 

Ss 

Ifb  C*b 
> 

Ob 

•o 

5 

Ob 

k 

CO 

•o 

Ob 

kb 

Cg 

Ob 

CM^ 

kg  ^ 

1 ^ 
rg  CO 

N.  CVJ 

kg  Vb 
kg  05 

iO 

fe 

<\i 

eg 

cxb 

0 ^ 

(0  eg 

> 

•O  V 

is N 
S't®! 

■§*\ 

s-S 

Vo 

*o 

eg 

, ^ 
Ob 

5 Cb 
•0  co 

rN 

v» 

kg 

CO 

N ^ 

^C3 
rv)  it) 

1 

kb 

e. 

fO 

fO 

Cb 

CO 

CO 

CO 

k 

0 

»b 

k 

vj 

<o 

0 

Or 

8 - 
£ 3., 

? v 

Rl  v 

V 

c 

Uj 

•0 

Q0 

*V> 

W 

C^j- 

3?> 

<S* 

o 

Oh 

c: 

C3 

c: 

■«^ 

<o 

«5> 

M 

°0 

t- 

CO. 

^ *0 

*? 
kb  rg 

•V 

^>0 
§ O) 

C\j  N 

co 

»o 

rg 

kg 

kb 

\ 

k 

Q 

(0 

N. 

N 

1 

rs. 

kg 

kb 

Ob 

> 

kg 

*0 

vs 

kg 

CO 

> 

VO 

kg 

$ 

vs 

kg 

Vj 

<3 

i. 

-5?  ^ 

'n.  g*$ 

£ cox  Cb 

S g ^ 

^ 5 ^ 

vj 

V 

V 

<N 

Q0 

k 

0 

£ 

<U  x 

o 

c: 

Vj 

a. 

o> 

\ 

VJ 

c: 

<tJ 

Vi 

v. 

c$ 

■4^ 

»2 

■5  eg 
k 

§ ^ 
N.  > 

V 

N 

5j. 

§0) 
'5'  ^ 
>0 

Ob 

•o 

<*> 

k 

C3 

\ 

ki 

VO 

kb 

kg 

CO 

kg 

. *o 
K? 

*0  Vb 
<M  kb 

, c* 

1 eg 
vo  ^ 

kg  0^ 

^b 

kb 

vo 

eg 

Vj 

v» 

<u 

5; 

to  V N 

t 

«o  c ^ E E 

5 kS  0 0 
cib  £<o  vj  vj 

<u 

c 

Uj 

CO 

kg 

* 

4S 
<a  « 

25  SS 
t'S 
£§ 

Vj 

c; 

Uj 

■J 

•a 

-o 

uj 

0 

t!Q 

kb' 

s 

c<J^ 

. . Cfb 

kbcb 

k^  n 

K 

> 

‘O 

\ 

*0 

kb 

\ 

k 

Q 

^b 

Co 

2 ? 
°^§ 

1 ^ 

S!« 

03  ^ 

kg 

N 

kb 

1 

kb 

’o 

kb 

\ 

c: 

0 1 

N 

- kg 

V N 

O fo 

'O 

k 

\ r 
^ 1 
(0  C\J 

53." 

CO 

cg- 

K 

1 

kg 

<0 

eg  ^n 

1 ^ 
P? 

|N»  > 
rN  |<o 

1 *0 

P?  <0 

^ kb 

\sNQN 

1| 
<:  v 

R vj) 

<Jb  *o 

eg  ^ rg 

V«v 

0 v 0 

5°  s 

•qV)>V 

<s 

1 

Ob 

CO 

eg 

<g 

1 — 

O' 

N 

0- 

kM 

g 

0 

«o 

Cb 

kU 

S ego  5 ^ ^ 0 

^ eg  f)  > X * 

Jj  x <n  1 g-  gb  r 
^ *0  "3  ?3 

V C'V  ^ ? 
s S : s v c 
S^'.S'o 

?<  E«-S^S 

35Ji'o^'o^ 

>- 

z 

3 

o 

u 

a 

CO 

2 

3 

z 

a 

< 

2 

_» 

_i 

t 

u. 

O 

UJ 

2 

« 

z 

a 

o 

»- 

< 

a 

u 

a 

o 

a 

X 

€0 

z 

o 

a 

0 

z 

< 

a 

0 

< 

3 

O 

UJ 

O 

3 

»- 

1- 

< 

J 

Q 

3 

H 

O 

Z 

O 

Q 

H 

u 

3 

a 

2 

O 

0 

UJ 

5 

O 

z 

0 

»- 

< 

> 

UJ 

-1 

UJ 

>- 

_i 

3 

K 

< 

0 

< 

0 

z 

0 

z 

0 

> 

z 

< 

X 

g 

a 

0 

0 

cr 

m 

a 

a 

J 

X 

< 

z 

0 

< 

tn 

»- 

a 

0 

a 

X 

0 

0 

< ^ 
z v 

£ « 

2 2 

0 “ 
u O 
a w 

< 

z _J 

Q O 

el 

n 

z 

0 

K 

m 

1 

X 

a 

0 

0 

< 

0 

a 

r 

u 

< 

!i! 

z 

0 

2 

a 

£ 

1 

u 

0 

t- 

-1 

3 

2 

a 

z 

0 

CD 

< 

< I 
*-  co 


table  10  SUMMARIZED  RECORDS  OF  DEEP  WELLS  (continued) 

SHEET  10 


38 


tableio  SUMMARIZED  RECORDS  OF  DEEP  WELLS  (continued) 

SHEET  II 


39 


table  10  SUMMARIZED  RECORDS  OF  DEEP  WELLS  (continued) 

SHEET  12 


40 


41 


— 

! 

N 

CNJ 

s 

\J 

* 

Columbi  an 
Corbon  Co 

0 

0 

<o 

s. 

<3 

S*0 

0 

Q 

S* 

O , 

''0  Q 

\ 

k 

«S* 

0) 

*0 

vs 

N 

IN. 

M- 

N 

1 

R 

‘O 

Co 

‘1 

$N 

1 NS 
<0^ 

N Vj<0 

t 

N 

*0 

R 

1 

Ovi 

*0 

N 

VQ 

<\J 

Oo 

'Q 

V. 

Vi 

V) 

& 'Si 

$ 

* 0: 

c: 

<o 

v. 

o 

£ 

1 

<o 

The  Peoples 
Pat  Gas  Co 

<U 

c; 

0 

0) 

<3 

Qi 

O 

cj 

<6^ 

§£ 

vo"^ 

N 

_ . *o 
<<  "• 

Q 0) 
Q r- 

*) 

ob 

«o 

\ 

O) 

°0 

•*> 

> 

cT 

Q i 

& <o 

l 

i 

Vo 

rv 

£,r 

Vo  V 

Vo^ 

N <J 

i 

<T) 

00 

f\ 

* 

>o 

R 

£ 

A: 

|0 

V 

O 

8 S 

V. 

> V T>  '* 

s 

Nj  ft; 

COUNTY 

a 

a> 

2 

3 

Z 

a 

< 

2 

_i 

u 

5 

h. 

o 

2 

< 

z 

<£ 

O 

s 

a 

u 

a 

o 

a 

i 

9) 

Z 

S 

O 

»- 

3 

o 

z 

< 

a 

o 

< 

3 

a 

O 

3 

H 

h- 

< 

3 

hi 

Q 

3 

K 

O 

Z 

o 

3 

Q 

y- 

ui 

3 

a 

2 

8 

t 

Q 

z 

o 

< 

> 

UJ 

3 

hi 

5 

3 

3 

1- 

< 

o 

< 

Q 

Z 

o 

z 

o 

z 

< 

S£ 

2 

a 

o 

0 
tc 

a 

a 

hi 

a 

3 

hi 

1 

< 

Z 

3 

< 

9) 

1- 

a 

o 

a 

JC 

u 

o 

3 

< ^ 
z >- 

sS 

1 1 

35 

a w 

WHITE  MEDINA 

(whirlpool) 

z 

o 

H 

9) 

Z 

hi 

3 

O 

i 

i- 

a 

u 

o 

3 

* 

O 

H 

a 

X 

u 

3 

z 

0 

1 
a. 

£ 

§ 

a 

Q 

H 

3 

3 

n 

u 

a 

z 

o 

<o 

3 

< 

42 


OIL  AND  GAS  DEVELOPMENTS  IN  1959 


TABLE  11 


Supplement  to  Catalogue  of  Deep  Well  Samples 
(Information  Circular  No.  16) 
January,  1959  to  January,  I960 


43 


6 

LJ 

P 

- ~o  - 

P 

ID  ® w 

0 

a 

»-  if>  ° 

y 

-APE 

E -D 

P 0 43 

CD  3 t- 

tH  0 p 

cr  c 

P P- 

0 © P 

«A  Ll  o 

Q 

73 

73 

73 

73 

0 

0 

0 

c 

c 

o 

c 

c 

q 

•H 

> 

*H 

</> 

to 

>- 

£ 

P 

E 

P 

0 

0 

2 

♦* 

p 

P 

P 

< 

0 

0 

0 

73 

h- 

73 

73 

73 

< 

P 

P 

P 

O 

O 

O 

O 

Id 

C 

C 

C 

C 

P o 

-J 

CO 

CL 

a> 

hfirH  O 

o 

hr 

bf 

bf 

O -H 

O 

O 

br 

i—<  ^ E 

H 

r — 1 

< 

rA  bOPT 

l>s  O t£  O 

0 

r*J  (H 

if) 

tn  flj  e?  OvO 

0 

? o 01 

Li  P H H 

Ll  O pH  O 

Li 

L 

L 

L C 

O-Q  £ 

0 bO  O t — 

0 

0 

H eg  o Li  1 

rH 

r — 1 

— 

H £ rl  A)  O 

§ O CL  O 

(H 

i — 1 

rH 

E P O 



•n  E O P O 

E O B LA 

•H 

•A 

t 

E 3 A 

o 

c- 

P 0 P 0 co 

SSi 

Q 

78  bO  0 H s£) 

MH  psO 

73 

73 

73 

,2o 
o»  > 

To 

Dh 

Dor 

p 

Don 

Dor 

Ci 

O 

0 

43 

P 

3 

CO 

cr 

o 

o 0 

® c 
(S>  _ 

From 

Dun 

a 

Dun 

M 

P 

i 

P 

J 

p 

Dun 

Dck 

Dun 

o 

Os 

CO 

LA 

CA 

A- 

CO 

A- 

^ o 

1- 

so 

00 

CO 

CA 

CSJ 

-a 

^ > 

LT\ 

C ) 

Os 

l — 1 

CSJ 

CA 

LA 

CS1 

sO 

A- 

A- 

S'  ® 

o t; 

£ 

o 

LA 

o 

o 

O 

csj 

CA 

o 

o 

O 

sO 

O 

-P 

Os 

CA 

o 

CA 

i — 1 

SO 

sO 

A- 

SO 

rH 

■|dwo3 

CO 

LA 

JD3A 

Os 

fn 

A- 

CO 

V\ 

CO 

LA 

Os 

LA 

A- 

Os 



£ 

o 

Q. 

SO 

LA 

rH 

CO 

CO 

LA 

<D 

SO 

i — 1 

CSJ 

-=t 

Q 

LA, 

Os 

O 

CO 

LA 

'O 

A- 

A- 

CA 

i — 1 

=4fc 

E 

CO 

Os 

• o 

sO 

sO 

CO 

K Li 

Os 

H =44 

2 

. CD 

rH 

P 

P =4? 

§ ^ 

=44  ' 

P 

=4t 

O r— < 

CL  <D 

r-i 

P P 

c 

c 

0 =41 

L 

=41 

P 

C- 

as  ai 

0 

73 

Li 

Li 

E-i 

£ 

^ E 

| 

P 

0 

• L-t 

E 

L 

Ll 

-rH 

43 

• 

• 

•H 

C P 

• L 

Li 

0 

i — i 

C 

O C3 

W 

CL 

CL 

CD  CL 

o > 

h* 

O 

0 

< 

m 

CJ 

0 

0 

O 

v 

rO 

O 

P 

c n 

o 

o 

P 

i_  +j 

p 

-J 

o 

0 

0 0 

L 

a 

0 

L 0) 

& 

£ 

1 — 1 

O CSJ 

LxJ 

•H 

H 

3 X 

•A 

rH 

&0 

■M 

§ 

0 

o 

a 

i — 1 

0 

O u5 

p 

0 

0 

a. 

•H 

w 

P 

0 =4t 

C 

£■  H 

•&£ 

p 

CO 

P 

o 

C oi 

O 

E 

0 — 

p 

o 

• <£' 

CL 

X -1 

0 

CL 

eh 

2 

P 

P 

P 

LA 

CA 

A- 

CSJ 

CA 

rH 

CA 

CA 

CA 

Z 

i — 1 

rH 

cO 

0 

a; 

73 

© 

bO 

Li 

73 

P 

O’ 

P 

i — l 

a 

B 

i — 1 

0 

73 

1 

0 

0 

>- 

o 

g 

CO 

o 

c 

© 

a 

a 

•H 

i — 1 

rH 

0 

"S 

0 

"S 

0 

P 

h- 

2 

ID 

•n 

o 

o 

ct 

Eh 

0 

73 

rH 

w 

0 
•H 
ft  iH 

W <u 

£ 

*H 

rH 

*H 

43 

K 

& 

P 

0 

0 

rH 

•H 

■a 

•H 

$3 

< 

M 

| 

¥ 

0 

P 

0 

s 

o 

O 

O 

O 

£ 

►H 

N 

P 

CL 

<< 

a 

C3 

D- 

P 

C 

o 

s 

o 

04 

u 

co 

C_> 

o 

44 


- -O 
</)  a> 

Hi 

w 

rH  O 

CD  cd 
£ © 

,3 

■8 

T3  C 

C 

T3  O 

a u 

rH  In 

© O 

P *H 

© -H 

,2 

•Hin 

JS  -P 

■*- 

cd  lr 

CO  -P 

m P 

E £> 

T3  C 

> no 

tH  P 

S .t 

X H ^ 

P rH  O 

cr  cl 

©co 

3 6-0 

P P ® 

w 

p _ ® 

P _rj 

P E CD 

P g <D 

a> 

o vo 

s <d  ® 

£ s T) 

O 

Vc  *H  ,o 

P 

P CO  T3 

cr>  — 

c o 


A 

o 


O 

O in 

rH 

vo  vo 

o 

o n- 

o 

-=J  CD 

vO 

On  _ZT 

m 

in  vO 

o ■ 

O -H 
H C 
O O 
P co  cc 
0)  in 
a -vo 

•H  vO  I 
MHOO  O 
o Cd  T-TN  O 
rH  U VO  vO 
O O I In 
U U O 
O O in  faD 

•g-g^  * 


-P 

o 

c 


in 

'f 


P3CO  CU  O 

Q On  On  m 

1 1 1 1 

TD 

•a 

TJ 

© 

m oj  r^-  in 

© 

O On  cc  c\j 

c 

c 

c 

CVJ  N On  O' 
rH  iH  iH  cn 

O' rv  t^o' 

© 

-P 

t -a 

^ u 

8 2 

U 

© 

■P 

© 

.vO  no  min 

© 

© 

© 

1 1 1 l 

T5 

T3 

CVJ  rH  CV'IA 

no  \Q  m_cf 
H >0  co  m 

-P 

-P  -P 

o 

c 

O 

O 

O 

rl  rl  rl  OJ 

C 

c 

c 

CL  Q 

O 


faC  rrv 

O 

rH  I ° 

pj  J •>  bD  •» 

CO  ftJ  CD  O W 

P p c CO  H CO 

a)  o in  o in 

rH  cd  P vO  P vQ 

P Cd  ffilA  CO  N 

TJ  far  g H H On 


far 

o 

rH 


: in  rH 


,1 
k4!’ 
* g 

03  P 
g -P 

E P 
cd  0) 
fcb  g 


.r  o 

CB  > 
O *“ 
« ® 


X 

P 


fax) 

c_ 


S' 


X 

o 

CO 


cr 

o 


x 

_Q_ 


c 

o 

o 


g 

p 


I 


o 

m 

O 


a 

o 


0G 

O 

o 

in 


in 

o 

VO 


in 

VO 

o 

.SO— 


idiuoo 

JD0X 


o 

o 

o 


in 

=s= 


o 

|H 

in 


On 

--UX- 


On 

in 


i- 


o o 

r.  © 


a 

O <d 

»“  Q 


co 

in 

vQ 


O 

CVJ 

o 


CO 

On 

O 

■LfN 

TO 

*P  X 
CO  O 

© o 
P rH 
O CO 
C*-» 

• CO 

-P  P 
P G) 

0)  -P  rl 
P CU^ 


P-  eg  rH 


_in_ 


in 

o 

NO 


VO 

o 

CQ- 


<d 

cr 


3 

cd 

i*: 


c 

o 

+3 

00 

P 

cr 


C 

o 

co 

p 

© 

TJ 

C 

CD 

cn 


i 


o 

o 


c 

o 

< far 

*•5 

o p 

C P 

cd  CD 

^ c c 


Cl 

O 


I 

P 

< • 

o 

«*  o 

E co 
P cd 
T3  O 

C • 

53 


cn 

C 


o 

CJ 

rH 

•H 

O 


© 

x 

in 


go 


co 

cd 

O 


CD 

-P 

CO 

>] 


-XT 

I 

O 

■P 


-P 

3 

© 

-P 

cd 

-P 


c 

£ 


z 

<0 


>-  o 

I! 

oo 

o 


p to 

o c 


p 

w 


-P 

•p 

w 

«H  TO 

© 

O © 

T3 

© 

© 

Si 

X, 

-C  X 

© 

-P 

-p  -p 

u 

L.  P 

•H 

o 

£ o 

ss 

faD 

& 

X 


g 


45 


E .O  .e■ 

® 3 t- 

tr  cl  o 


8 


1 

c 

TJ 

-HT 

•H 

© 

vO 

£ 

a- 

bC-P 

t 

CYI 

£ O 

TJ 

i-  C 

© 

U 

ro 

C 

© 

CA 

© © 

•H 

-P 

CSJ 

1 

E 

U 

© 

T3 

rH 

> 

© 

CYI 

rH  L 

-P 

■P 

-3  rH  © 

© 

O 

CSJ 

© -P 

TJ 

c 

-»co 

C rH 

OC  I 

gg 

a-  o 

CA  rH 


-f\  CA  Os  r 

I I I I I 

D O 'O  CY  CO 
> CV  O rl  LA 
JNOnOO 

.a  la  > o a-  r- 


•*  ''CO 

co  co  co 

Ch'O  fvi  t*- 

CO  CO  CD  ci 
cc  _cr  rH  m 
CA.3LA  sO 


o 

.LA 
I LA 
LA  Cvl 

sO  CYI 
C\l  CO  O vO 


Os 
AJ  O LA 
I H Nl 
O | I - 
Os  p O i 


r un 


•*  *vO  o njir co 

O OIAHCNO  JN 

CD  H I I | | | I 

I lOOcvcsj-dvo 
O OjOaOJN 
NOCDvOOsOOO 
CSJ  Os  rH  LA  vO  t^M^ 


CO  CO  CO  CO 

n nch  o 

I i 


o ~ 

CSJ  o LA 
O Csj  >0 

rH  I | 

I O Q 
CO  rH  'O 
Os  O sO 
Os  CA  LA 


O •> 

CO  LA  sO 
LA  Os  -ZT 

I I I 

LA  O O 

Os  Os  CA 
N C\J  N 
LA  sO  sO 


CO 


-C  o ^ 
CL  Q © 

o — 
© n 
O »- 

a 


o 

o>  > 


Jl 

p 


-C 

p 


L. 

o 

p 


4* 

o 

P 


4* 

o 

p 


o 

-3 


LA 

Os 

O 


idujoo 

JD3A 


LA 

ps 

LA 


Os 

=&= 


Os 

_LQ_ 


♦-  a 
o o 
*”  Q 


-d 

cs- 

A- 

nO 


z 

E 


rH 

5* 

b£ 

i — i 

© 

u 

=»*- 

© 

© 

EC 

p 

c 

• *H 

•rj 

© 

a:  © 

•H 

o h 

€ 

O 

g 

© o 

o 

© 

co  cr 

o 

*3 

CO  rH 
-P 


’H 


CL 

o 


CTJ 

C 


-P  • 
c o 
o o 


§•8 


o 


>-  o 

h*  *- 

->  3 

oo 

<_) 


4* 


wt 

ft  CTJ 
W X 

g 

p 


-p 

<D 

P rH 

W CO 
e-*  e 

s 


c 

o 

-p 

© 


46 


UJ 

- X) 

i/I  0)  ^ 

-*  -C  £ 
i-  i/)  2 

o - 

E 5 .9- 


O 

1 — 1 

O 

1 o o 

• \A 

O On  VO 

i/I 

O 1 

O 1 1 

“ 

c-  o 

vO  O O 

1 -X 

CJ  CO  O 

> 

9 ° 

r-  o 

k- 

vO  CJ  *n 

•»  - cj  co 

o 

•s\A 
•>0  CO 
O T-C  CVJ 

I I 

I o o 

O -CJCO 
Of^H 


On  r 


CJ  |c\j  JCJ  |c\l  C\J 


o o 

CJ  LA  r-l 

I I I 

O O O 
^ >-  O 


c 

t 


-p 

o 

c 


T) 

<D 

C 


-c  o Z 

o-Q  oj 


o bf 

h i o 

Ps  rH 

tO  cO  -Cj 
(h  ^ C cj 
Q)  O On 

“*  (C  (h  N 
H E -P  I 
H g 3 O 
G 03  <1>  O 
D W C H 


O 
bO-P 
O qj 


o 


3-  G 


boo  bo 

O O CJ 
i — I \A  rH  CO 
O 1T\  c£  O CO  -CJ 
C-  3h  | . CO 

■P  1A  bf.  Q)  O O.  I 
3 CO  O -P  O E O 
(1)  I H (l)J  (DO 
CO  O rH  CO  -P  C — 


rH  | O 
Pi  H 
10  CO 
G * 


U C On  CO'. 

O 1—3  <1)  fH 
CO  C On  P-On 

S-P  I -H  I 
2 t-r\  rH  O 
CO  <D  CO  cxJ  O 
bC  C CJ  O On 


bf 

O b D 
H JO 

10  co  O 
C C G no 

<D  O CJ 
H CO  C CO 
«H  E -P  I 
•H  E C O 
C 03  O CO 
X!  bf  C 


bf 

O bf 
H J O O 
>iHvO 
to  CO  CJ 

c c c co 

0)  O I 
H co  C O 
H g -PlXN 
•H  g 2 

£ as 


o 
o>  > 
o •- 
— o; 


X 

o 


c 

o 

n 


o 

-cj 


to 

co 


O 

VO 

CJ 

co 


o 

-3- 


•|dUJO0 

JD9A 


o *- 
«-  a 

O Q) 

o 


o 

tO 

-X 

CO 


-p 

o 

W =*- 

G 

C G 

Eh 

O (D 

. 

SE 

03 

•H  Q) 

P- 

T-  03 

CO 

O 

l_  4-> 

-P 

a>  oj 

i_  a> 

3 X 

4-J 

NO  rH 

£ ^ 

T3 

cO  rH 

-P 

■H 

O 

O 

03 

rH 

i — 1 

£ 

G 

*H 

Eh 

rH 

03 

03 

W 

& 

Pu 

o 

Pi 

ft 

O 

0) 


CO  |>J 
cO  rH 
C5  G 
• 0) 

ge 

!s 


cO 

c£ 

to 

-P 

to 

-P  03 

CO 

0)  Q) 

c o 

rH  CD 

o 

Ct  G 

E • 

O CO 

rH  -P 

<1>  cO 

P* 

P<  52 

>-  o 

=>S 

O O 

o 


-p 

c 

CO 

G 


G 

$ 


47 


6 

LU 

- -o 

W » « 

JC  .c  £ 

>-  </>  9 

o • 

e*  2 

<x> 

3 v_ 

01  CL  u 

cn 

a> 

O 

o> 

c 

cn 

o 

X) 

CD 

r. 

TJ 

CD 

C 

m 

•H 

E 

Q) 

ro 

G 

G 

-CJ 

CD 

CD 

Pf 

-P 

PL 

CD 

I- 

• 

TJ 

TJ 

< 

cc 

-P 

rH 

O 

UJ 

-3- 

c 

C 

_J 

cn 

Q. 

o 

cr> 

br 

b?  d 

? 

o 

O E 

O E On 

_J 

rH 

f>, -P  ro 

-P  Os 

CO 

cn  ro  I no 

G 

G G C On 

G G C 1 

G C 0- 

a.  Q q, 

CD 

CD  O _zj 

CD  O O 

o | 

rH 

H rt  G 1 

n)  GO 

rH 

rH  E -P  C 

CD 

»H 

*ri  fc  P bl 

•h  E G br 

E G 

G 

G CvJ  CD  O 

G nj  id  o 

ro 

H b£  C H 

TJ  bC  C H 

b£>  C 

c-. 

<->  o 

E 

E 

C 

cn  > 

L— 

p 

p 

G 

£ 

G 

o 

G 

o * 

<S  £ 

E 

o 

Li_ 

§ 

p 

Dck 

p 

o 

G 

£■ 

CN- 



cn. 

to 

o 

ro 

h- 

rH 

NO 

On 

Os 

-C  > 

On 

O 

vO 

Pt 

Pi 

PT 

P- 

a,  0 

° c 

E 

o 

o 

ON 

U- 

o 

ro 

cv 

o 

PJ 

pr 

PJ  . - 

■|dUJ0Q 

ON 

Os 

On 

to 

to 

to 



JZ 

1 — 1 

ro 

O 

O 

NO 

On 

Q 

On 

On 

CO 

PJ 

Pj 

PJ 

p^ 

0) 

E 

H 

E 

c 

o 

as 

-P  rH 

G 

•H 

c 

0 ^ 

2 

E 

TJ 

G =*> 

C 

=& 

CO 

£ 

G P 

0 

a 

P 

E 

E 

C TJ 

E 

-P 

0 

c 

a 

G 

Q)  -H 

P 

G 

fx-  PI 

v— 

G 

a: 

T> 

t- 

< 

cn 

o 

rH 

O 

as 

C 

rtJ 

G 

G 

TJ 

TJ  rH 

• 

O rH 

O 5ft 

lli 

c 

CD 

£=* 

& . 

s 

a> 

h 

O O 

o 

o G 

O CJ 

O 

c 

in 

cn  G 

rH 

G C 

C o 

ct 

cO  O 

cO  -H 

G -H 

P -P 

S43 

0 

0- 

o 

On 

i — 1 

rH 

o 

2 

CNJ 

<0 

CD 

O' 

CD 

rH 

•o 

g 

V 

C 

CtJ 

TJ 

TJ 

W 

h- 

2 

TJ 

G 

G 

CD 

c 

b£ 

C 

W bC 

cr.  0 

3 

O 

O 

o 

w 

g 

as 

G O 

o 

p 

p o 

§5° 

o 

is 

0 

48 


GEOPHYSICAL  LOGS 


COUNTY 

Quadrangle  8 No. 

Farm  Name 

Total 

Depth 

Gamma-  ray 
Log, 

Geologic 

Interval 

Neutron  Log 

Other  Logs 

CLEARFIELD 

Penfield  1*1 

Howard  Huey 

41 

7325 

7100-7315 

(Dhm-Dor) 

temp,  log 

7160-7315 

Penfield  ll*9 

Pa.  Tract  66 

41 

7036 

6650-7017 

(Dhm-Dor) 

6650-7017 

temp,  log 

6650-7017 

CLINTON 

Lock  Haven  1 

Clifford 

PTalizer  4i 

1*532 

0-1*532 

(Ob-Cg) 

electric  loe 
1860-1*532 

Renova  West  ll* 

Florence 
■Yyckoff  ^1 

6791* 

0-6071 

(Dck-Dhm) 

section  gauge 
600-6068 

CRAWFORD 

Linesville  lit 

ELK 

Kardosh  41 

8030 

100-8030 

(tfp-PC) 

100-8030 

Clearfield  1*3 

Pa,  Tract  83 

41 

6588 

150-6588 

(Mp-Dh) 

150-6588 

laterolog 

970-6585 
microlate  rolog 
5650-6586 
soniclog 

5600-6580 

ERIE 

Girard  28 

Edna  Roberts  41 

3265 

2758-3215 

(SI  - Sa) 

2758-3215 

Girard  30 

Anna  Packan  41 
(Korynoski  41) 

3160 

0-3135 

(Dun-Sa) 

0-3135 

Offshore-north 
of  Northeast 

Quad 

Pa.  Block  2-41 

1*71*1 

100-1*71*2 

(Dun-Cg) 

100-1*71*2 

temp,  log 

100-1*71*2 

INDIANA 

New  Florence  13 

R % F Mikolic 

41 

8181 

7200-8150 

(Dt-Dor) 

temp,  log 

7130-8150 

LACKAWANNA 

Scranton  1 

Geo.  B. 
Schreiber  41 

5532 

0-51*01* 

(Dck-Dun) 

0-51*01*  • 

PIKE 

Ariel  1 

POTTER 

Galeton  33 

Jennie  Haag  41 

Pa.  Tr^ct  81 
' 42 

5990 

7500 

100-5975 

(Dck-Dhm) 

5500-71*89 

(Dt-Dh) 

100-5975 

42. 


GEOPHYSICAL  LOGS 


COUNTY 

Quadrangle  a No. 


Farm  Name 


Total 

Depth 


Gamma-  ray 
Log, 

Geologic 

Interval 


Neutron  Log 


Other  Logs 


SULLIVAN 

Eagles  Mere  1 

Powell  2 


SUSQUEHANNA 

LeRaysville  1* 


WARREN 

Warren 


WAYNE 

Honesdale 


Long  Eddy  1 


WESTMORELAND 

Donegal  25 


fc.W. Bennett  TL 


Bruschart  #1 


E.  J.  Moran  #1 


Great  Lot  7l* 

n 


Grimm  #1 


Fleitman  et  al 
41 


H. A. Byers  #1 


12,31*3 

7192 

5576 

1*668 

1*963 

1*990 

8026 


0-12,309 

(Dck-Oj) 

20-7191* 

(Dun-Dor?) 


0-5578 

(Dck-Dor?) 


125-1*668 

(Dun-Dh) 


0-1*963 

(Dck-Dhm) 

0-1*999 

(Dck-Dhm) 


71*90-8019 

(Dhm-Dh) 


electric  log 
7020-7191* 


0-5578 


0-1*963 


0-1*999 


temp,  log 
0-1*963 


temp,  log 
0-1*999 


laterolog 

7500-8019 

microlaterolog 

7300-8025 
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